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PROVISIONAL ORDERS— 
SESSION 1902. 


BILLS AND 


THERE are some interesting features in the notices of pro- 
motions affecting the electric industry for next session. 

The Wellingborough Gas Company advertise a Bill 
enabling them, inéer wlia, to supply gas engines, dynamo 
machines, and motors, which would practically mean an 
installation for factories, or for isolated country 
mansions. Fora gas company to recognise the virtues of 
electricity, by selling the machinery for generating and uti- 
lising it, is not only an attempt to compete with their rivals 
on their own ground, but, to some extent, a new departure. 
Of course, when a local authority own both the gas and 
electricity works in the town, they endeavour to establish a 
modus vivendi; but the alliance between the old gas and the 
modern electric light committemen is not generally a pros- 
perous union—the young bride being too often neglected by 
her old-fashioned partner. 

The Omnibus Bill promoted by the Urban [istrict 
Council of» Finchley contains two provisions of «a notably 
ambitious character, ;which, it is not unreasonable to 
suppose, will not pass through Parliament unopposed. ‘The 
ratepayers must be summoned to a public meeting under the 
Borough Funds Act, to give their sanction to the pro- 
motion, and it behoves them to look vigilantly into the 
schemes, which may involve an enormous expenditure and 
considerable litigation. 

The first is an attempt to solve the overhead wire ques- 
tion by obtaining powers for the Finchley local authority 
to deal with it; and the second is a demand for supplying 
electricity in bulk outside their own district. 

Both proposals are of a somewhat bold character, and 
have doubtless sprung from recent controversies between the 
Council and certain companies, 

After the high-handed.way in which they cut the over- 
head wires of the local electricity company, it seems like a 
confession of having acted illegally, for the Council to be 
now asking for the right to do that which they have already 
done, without a special Act of Parliament. 

Until the draft Bill is deposited, we cannot tell to what extent 
the Council desires to become electrical power supply under- 
takers, and to compete with the North Metropolitan Electric 
Power Supply Company, whose Act of 1900 gives them the 
right of laying mains in Finchley and the surrounding area. 
The Council possess a provisional order under which they 
were bound to supply an important part of their district 
last summer—the two years’ time limit for laying mains in 
the areas described in Schedule 2 of the Order having ex- 
pired last July. 

The Council have probably applied to the Board of Trade 
no doubt, 


entire 


for an extension of time, in which case they will, 

have received a similar reply to that sent to the Urban District 

Council of Hendon, which was to the following effect, and is 

especially interesting as a declaration by the Board of ‘Trade 
D 
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that “ they do not appear to have any power to grant an 
extension of the time prescribed by the order for the com- 
pletion of the works specified in the second schedule.” 

The full text of the letter is as follows :— 


Board of Trade 
Fisheries and Harbour Department, 
7, Whitehall Gardens, 
London, April 11th, 1901. 
Hendon Electric Lighting Order, 1899. 

Sir,—With reference to your letter of the 14th ult. on the subject 
of the above-mentioned order, I am directed by the Board of Trade 
to point out that they do not appear to have any power to grant an 
extension of the time prescribed by the order for the completion of 
the works specified in the second schedule. In the circumstances 
referred to by you, however, the Board will defer consideration of 
the question of the revocation of the order for a period of 12 
months from May 17th next. Iam toadd that the Beard have 
arrived at this decision with a vicw of giving the District Council 
a further opportunity of putting their powers under the order into 
operation, and if, at the expiration of the period mentioned, 
definite steps to that end have not been taken, the Board will not 
be prepared to allow the order to remain in force any longer. 


I an, Sir, 
Your obedient servant, 
Water J. HOWELL. 
‘The Clerk, 
Hendon Urban District Council. 


Under the proposed Bill the Urban Council seek to dis- 
pose of all their troubles by one comprehensive Act, which 
shall empower them to alter their provisional order in any 
way they please, and so relieve the Board of Trade of any 
further interference, and to set everything and everybody 
to rights by power “to apply, amend, alter, or repeal all or 
some of the provisions of the several Acts of Parliament 
following, or some of them (that is to say)— 

“The Lands Clauses Acts; the Electric Lighting Acts, 
1882 and 1888, and the Electric Lighting (Clauses) Act ; 
the Towns Improvement Clauses Act, 1847; the Town 
Police Clauses Acts, 1847 and 1889 ; the Local Loans Act, 
1875: the Public Health Acts; the Infectious Diseases 
Prevention Act, 1890 ; and all Acts amending the said Acts 
respectively, or any of them.” 

We have examined many omnibus Bills, but do not 
know that we have seen a vehicle designed to carry so many 
distinguished passengers, 

Another Bill, which was looked for last Session, is that 
promoted by the Board of Trade for the alteration and adjust- 
ment of existing areas of supply of electricity in London. 
It provides for the transfer and taking over of electric 
mains, pipes and apparatus, extinction of powers, privi- 
leges and duties in relation to the supply of electricity, so as 
to make the boundaries of those several areas co-terminous 
so far as may be with the areas of the local authorities 
fixed by the London Government Act, 1899, and the Orders 
in Council, and it proposes to alter and re-adjust areas, 
either by extension or limitation. 

Forty-four provisional orders are scheduled as being 
affected by the measure, and the first thing that occurs 
to us is what necessity exists for any alteration at all. 
The areas of some of the companies have never been 
limited to the district of any one local authority. Take, 
for example, the London Electric Company, the Metro- 
politan, and the Crystal Palace and District Company. The 
last company’s area includes districts in two counties, 
and under five local authorities, with powers of purchase 
by either of them at seven-year intervals, on specified 
terms. 


Why not leave the areas under the provisional orders ag 
they are? There is no apparent reason why this should not 
be so in the case of companies, although under powers 
granted to the local authorities it may be convenient to 
make the areas of supply co-terminous with the boundaries, 
as settled by the new Act. 

If a part of the district is cut off from the generating 
station, what will be the use of transferring to a neighbour- 
ing undertaker the mains, pipes and apparatus, which have 
been put down under conditions which may be altogether 
different from those of the system with which they are to 
be incorporated? Take a case in point—the Croydon Cor- 
poration, under the provisions of the Crystal Palace Com- 
pany’s provisional order, purchased at the end of seven 
years that part of the undertaking in their area, paying cost, 
plus 334 per cent. The plant taken over was practically 
the mains and connections with the customers’ houses, as 
there was neither generating nor distributing station within 
the Croydon area. The mains proved to be unsuitable for 
the alternating current adopted by the Croydon Corporation, 
and they had to be replaced by others. 








Ir is well known that a provisional 
order confers no monopoly; indeed, the 
first section of the 1888 Act distinctly 
states that the granting of such powers “shall not in any 
way hinder or restrict” the granting of further powers for 
the same area, and in London, competitive supply is quite a 
usual thing. Major Marindin enunciated the principle in 
1889 that where competitive powers were granted, the com- 
panies usually should be supplying under different “systems,” 
but systems are now a thing of the past. Again, a local 
authority may obtain power to supply energy within the 
district of another local authority, or part thereof. An 
application of this may soon be seen in the metropolitan 
area, and it will be interesting to note the results. The 
case we have in mind is one where a certain district 
lies between two others possessing powers, and working 
them, but having different methods of supply. If this con- 
tiguous area takes energy in bulk from both of its neigh- 
bours, then a state of potential, if not actual competition, 
will be set up, and the consumers in the area will either be 
supplied by one or other of the latter or be afforded a chance 
of selecting between them. It remains to be seen how such 
conditions can be worked out in practice. Suppose the 
prices are not alike, then the higher will be placed at a dis- 
advantage as against the lower, or must offer some peculiar 
benefits. Further, the supply may either be taken to the 
area by one or other, or sold in bulk at the boundary thereof 
and distribution undertaken by the local authorities of that 
area. In the latter case, the service rendered to the 
area as a whole will involve the co-operation of three 
local authorities. The experience of the companies 
which have combined together and take supply in 
bulk from a third party to an agreement to which 
they are respectively the other two parties only carries the 
solution part of the way. It has been said that “bulk” 
problems will do for the electrical engineer as regards law, 
what alternating currents have done for him in the past 
as regards mathematics; that is, to cause him to take up 
a general all-round view of the business in which he is 
engaged, and evolve as a sharp, shrewd commercial man, 
as well as having to be a competent mechanical engineer, 
with a dash of the mathematical physicist thrown in to 
steady him. Eventually there is little doubt that the cure 
for overwork will lie in specialisation ; but we would warn 


Local Authorities and 
Supply in Bulk. 
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the profession—particularly its youngere members—against 
the risk of too early attempting -to specialise, and its 
resulting danger of detachment from the great general 
problems and studies that count for so much in training 
and experience. 





MEASUREMENTS of the capacity of the 
The Electrostatic hyman body made by Bordier in 1895 and 
Capacity of the Ate ‘ 
Human Body. by Dubois in 1898 gave values varying 
from *0025 to ‘1650 microfarad. The 
very considerable divergence in these results induced G. 
de Metz recently to make some very exact measurements of 
this quantity, a report of which he made to the Inter- 
national Congress of Physicists at Paris. He found the 
capacity depended on the attitude of the body, being least 
when the person was squatting, and greatest when he stood 
erect with his hands stretched out above his head. The 
capacity remained constant for potential differences from 
100 to 1,000 volts. In de Metz’s tests the naked body was 
thoroughly insulated and placed in the centre of a large 
room, in order to neutralise the disturbing effect of sur- 
rounding conductors. Under these circumstances he found 
the capacity of the human body to be much less than that 
obtained by his predecessors, namely, ‘00011 microfarad, or 
100 cm. in absolute electrostatic units. The electrostatic 
capacity of a man can be readily remembered as being equal 
to that of a metal sphere, 2 metres in diameter. The charge 
which a man receives with a pressure of 1,000 volts is 
1! x 10-8 coulombs. 





The Glasgow In a recent number of the American 
Engines. Machinist there appeared an article on the 
Allis engines, and the engines of Messrs. Stewart and 
Messrs. Musgrave, of the Glasgow tramways, an article 
which was conspicuous for bad taste and vulgarity. In 
reply, the American Machinist now publishes a letter by one 
M. Berthier, a Swiss. This gentleman flatly denies the cor- 
rectness of the claims made for the Allis engines. When 
these engines gave up their job one day with 2,500 u.P., he 
says the little Stewart engines took it up, and did it too, 
though it was 700 H.p. above their rated capacity. M. 
Lerthier also describes the Musgrave engines as the finest 
he has seen in a power station, and complains of the “ awful 
onesidedness of the American Machinist on controversial 
matters.” We have ourselves noticed too frequently that 
American trade and technical journals are painfully one- 
sided when trade questions come up. There is a constant 
sneer at everything British, and a lack of perception in 
regard to the often glaring faults of American products, 
that become distasteful, when so palpably directed by sheer 
trade greed. We are among the first to point out what is 
excellent in American goods or methods, and we have passed 
over unnoticed much of the above kind of misrepresentation, 
but we begin to think that English friendship for 
America is not kindly appreciated, and that it might 
perhaps be as well to point out a few of the lapses from good 
practice which are overlooked in American journals. 








Italian Telegraphs.—His Excellency the Minister of 
Posts and Telegraphs announces that in order to secure greater 
celerity in the telegraph service of Italy, the Department has 
introduced the Rowland printing telegraph system. The Rowland 
is the multiplex typewriting system which attracted considerable 
attention at the last Paris Exhibition, and which Signor Robichon 
said was the clow of the telegraphic section of the great international 
show. The notice of the Italian Administration was first drawn to 
the system by the Inspector-General of Italian Telegraphs, Cavaliere 
Brunelli, Prof. Rowland, the inventor, is professor of physics at 
Baltimore. The general features of the apparatus may be 
described thus:—It is a multiplex printing apparatus allowing of 
four simultaneous transmissions in the same direction; it can 
also be duplexed, thus admitting of transmissions simultaneously 
in either direction, 





RETURN CIRCUIT IN ELECTRIC TRACTION, 


So ILng as an uninsulated return is used on tramways, so 
long will the rails themselves be applied to that purpose. 
Discussions on the subject of the best method, from every 
point of view, of conducting current from the car motors to 
the power house, have, as a rule, resolved themselves into 
discussions on the most effective way by which to narrow 
the ditches interposed by the rail joints in the homeward 
course of the current, and the paper read by Mr. E. G. Connette, 
at the American Street Railway Convention lately ended, 
together with the discussion thereon, form no exception to 
this rule. 

Perhaps we are mistaken, but it seems to us that a certain 
scorn of the rails as of use for anything but their prime 
purpose, and a notion that current, having left the motors, 
can very well fend for itself, are both only now receiving 
their viaticum in the States. 

Mr. Connette advocated the use of an independent 
metallic return to which every rail is connected by an elec- 
trically welded tap wire, but it is pleasing to note that the 
sense of the meeting was opposed to such an extravagant 
proceeding. 

As the cross-sectional area of all the rails in parallel is 
ample, in the great majority of cases, to return the current 
at a low density per square inch, it is difficult to understand 
Mr. Connette’s position. The trouble is solely to attach 
bonds so that the resistance across the joints will not exceed 
the resistance of a plain rail of the same length, and 
whether the bonds are used to bridge rail joints, or to make 
connection between the rails and an auxiliary wire, this 
trouble still remains. 

It may be that in the latter case the connecting wires can 
be attached to the rail in the most favourable position, 7.¢., 
remote from the rail joint, where the greatest movement of 
the rail takes place ; but in England, where the track is so 
solidly constructed, this advantage should be discounted 
entirely by the enormous extra expense of the auxiliary 
copper. Only 10 years ago rails’ were being bonded with 
such stuff as No. 6 galvanised wire. About the same time, 
however, the Thomson-Houston Company used an auxiliary 
copper wire between the rails, and connected to each rail 
length. In due course it was discovered that the proper 
procedure was to use the rails alone for the return, making 
the joints as little deterrent as possible to the passage of 
current. From that time energies were directed towards the 
perfection of bonding the joints. We believe it is quite 
possible nowadays to come very near perfection without the 
use of any welding process, although we think that a really 
satisfactory welded joint is a most desirable thing, even when 
considered only from the mechanical standpoint. It is 
impossible to emphasise too much the necessity, in fact, the 
greater necessity, for bonding to be carried out as carefully as 
the overhead equipment. The difference between good and 
bad bonding is smali as regards labour, but the difference 
in effect is vast. The difficulty of finding a fault in the 
overhead equipment is nothing in comparison with the 
difficulty in locating a few indifferent bonds. It is to be 
deplored, therefore, that the bonding of a track is so often 
entrusted to the permanent way department, men with eyes 
for a curve, but with no care for a fraction of an ohm, more 
or less. 

Bonding should be as much under the direction of the 
electrical department as the laying of cables or the erection 
of the trolley wire. ‘‘ Cleanliness and contact !” should be 
the motto of the bonder. Yet great contact surface is not 
such a desideratum as great contact pressure. Drills must 
be kept to a dead size ; and, if oil is used, it must be removed 
entirely before the bond head is entered. If the rails are 
drilled at the mills, the holes must be left undersize for 
reaming. The bond heads must be scoured bright, and ex- 
panded with a steel plug. The fear of chemical action 
between the contact surfaces is not great, but electrolytic 
action will occur if moisture is not excluded. 

If the above-mentioned paper may be taken as a guide, 
the boosting of the return is unknown in America. Here 
in England the “ negative booster” is becoming more 
evident daily. It is the outward and visible sign of the 
Englishman’s desire to protect the property of others ; being 
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the outcome of that regulation of the B. of T. that requires 
a maximum difference of potential of 7 volts between the 
far end of a line and the negative bus bar. To that end a 
series wound generator is interpolated in an insulated cable 
tapping the rails at a calculated point, the boosting pressure 
being proportional to the load. Enough current is diverted 
through this boosted cable to reduce the drop along the rails 
themselves below the 7 volts limit. 

Current density in bonds should not exceed 90 amperes 
per sq. in., but some people would do well to remember that 
it is not necessary in every case to bond as heavily at the 
end of a line as at the power station. 








THE INTERNATIONAL ENGINEERING 
CONGRESS OF 1901. 


Discussion ON Messrs. Hopart’s AND Mavor’s PAPERS 
TAKEN TOGETHER. 


Mr. GispeRt Kapp, referring to the question of deep narrow slots 
versus wide shallow ones, said that each had its own special advan- 
tages in certain cases, and that for this reason it was not possible to 
standardise ; each machine should be designed expressly for the 
work it had to do. 

With regard to commutators, if they were made with long bars 
expansion by heating had to be allowed for, and yet they must be 
very firmly fixed. It could be done, but it was very difficult. 

He drew on the board a sectiou of a commutator with a new kind 
of bar, designed specially for firmness 


New type. <—— — > Old type. 


Regarding the dimensions of armature and output, Mr. Kapp gave 
the following formula, which he has used :— 


Power in kilowatts = c ( ) i.” _, where 
100 100 
pD = diameter, 1 = length, u = revolutions pe: minute, c = 
a constant. c will be higher for higher pressures, and lower for 
lower pressures, but will vary from 0°6 in a badly designed machine 
to 2°6 in a well-designed one. 

© is limited by heating and sparking. 

He wished to ask Mr. Mavor if his curve applied to all machines, 
or only to those of a special line. 

Prof. S. P. THompson said that Mr. Mavor's energy factor had 
been defined in two different ways, which could not both be right, 
once on p. 2 and again on p. 3. He suspected that the one on p. 3 
was the correct one, and if that were the case, then he would show 
that the energy factor was simply the number of amperes per 
sq. cm. along the length of the armature, so that Mr. Mavor’s safe 
limit would come to 50 amperes per sq. cm. 

He gave a simpler formula, connecting size and output of arma- 
ture, first used by Steinmetz :— 
ad’ x ad 

—? 

He wanted to know more data regarding the machines described 
by Mr. Hobart ; a dynamo could not be designed merely from the 
data given—e.g., the surface speed, flux densities, and air-gap were 
not given. 

Regarding commutation, he said that it was not right that the 
average field should be taken as the field in which commutation 
takes place. Proper commutation depends on the fringe field round 
the edges of the poles in which the conductors are moving. The 


P = 


Current. 





Time. 


current has to change in direction from a to B in the time taken by 
the commutator section to pass under the brush, and the shape of 
the current curve from a to B is not known. Mr. Parshall is cer- 
tainly wrong in assuming it to be half an A.C. wave. Carbon 
brushes had the important effect of making the line nearer to a 
straight one. Also it was very important that engines and dynamos 
should be designed to suit each other. 

_ Mr. W. A. Cuamen said that his experience was that the difficul- 
ties with commutators in the very largest machines are almost 
entirely mechanical. 

Mr. Sayers said that the shape of Prof. Thompson’s a, B curve 
was Very important at the end pz, for here there should not be a 


very sudden change in its direction, because if there were, then q 
small change in the exact position of the brushes would make an 
enormous difference in the sparking. 

Mr. R. E. B. Crompton corroborated what Mr. Chamen had said 
about the mechanical difficulties of commutators. He said that the 
Royal Arsenal wheel press had been a very valuable arrangement 
for fixing commutators, and its use is now becoming general. He 
remarked on the importance of high-speed engines and dynamos in 
reducing the prime cost of both. 

The authors of the respective papers briefly replied. 








LEGAL. 


FERRANTI v. THE British THomMsON-Hovston Company, Liuirsp, 


THIS case came before Mr. Justice Swinfen Eady on Wednesday 
last week. It was an action by Mr. Sebastian Ziani de Ferranti 
against the defendant company, in which he claimed an injunction 
to restrain the infringement of letters patent, No. 701, dated 
January 15th, 1887, granted to the plaintiff. The plaintiff also 
claimed an account of profits, damages, and delivery-up of in- 
fringing articles. The statement of claim alleged that the patent 
in question was for ‘“ Improvements in electrical meters,” and that 
the defendants had infringed, and threatened to infringe, the letters 
patent in the manner shown by the particulars of breaches. The 
particulars of breaches set out that the defendants had, at divers 
times prior to the commencement of the action, infringed the letters 
patent by importing into, and by selling, supplying and using in 
this country electrical meters embodying the invention described 
in the specification of the said letters patent, and claimed in the 
first claiming clause thereof. It was further stated that in par- 
ticular the defendants had, on or about December 6th, 1900, sold 
to Messrs. Haydon, Harris & Co., electrical engineers, of 11, Victoria 
Street, S.W., an electrical meter, constructed as aforesaid, being a 
10-ampere and 100-volt meter, No. 208,294, purporting to be manu- 
factured by the Compagnie pour la Fabrication des Compteurs de 
Paris. The defence was a denial of infringement, and a plea that 
the plaintiff's letters patent were invalid. The particulars of objec- 
tions to the validity of the patent on which the defendants 
relied were as follows:—(1) That the said S. Z. de Ferranti 
was not the true and first inventor of the alleged inven- 
tion. (2) That the alleged invention was not useful. (This 
objection was raised against all the claiming clauses.) (3) That 
the alleged invention was not new. (a) That the alleged inven- 
tion had been published in this realm by the deposit in the 
Patent Office Library prior to the date of the plaintiff's letters 
patent of the following books and the specifications of the follow- 
ing letters patent :—Brush (U.S.A.), 217,677, 1879; Haddan, 1,835, 
1881; Faure, 730, 1882; Phillips, 4,691, 1882; Siemens, 2,210, 
1583; Pieper (Belgian), 74,102, 1886; Desroziers (French), 177,196, 
1886 ; Siemens (French), 156,153 ; Siemens (German), 40,632, 1886. 
Comptes Rendus de L’ Académie des Sciences for the year 1872, Vol. 
74, p. 241, in an article by M. Jacobi on “The Rotation of Discs 
between the Poles of Magnets.” (The above passage was relied on 
as against Clauses 1 and 2.) (4) The said invention claimed in all 
the clauses had also been anticipated by the common general know- 
ledge of electricians of the compound winding of all types of elec- 
trical motors and dynamos. (4) That the letters patent was not 
proper subject matter for valid letters patent. Under this head the 
defendants relied, as against all the claiming clauses of the plaintiff's 
specification, upon the matter set out in paragraph 3 hereof, and 
upon the common knowledge of electricians concerning the con- 
struction of meters, the lamination of magnets, and the compound 
winding of motors and dynamos. (5) The complete specification 
of the said letters patent describes and claims inventions larger 
than, and different from, those, the nature of which was described in 
the provisional specification. (This objection was raised against 
Claims 1, 2, 3, and 4 of the plaintiff's specification.) (6) The com- 
plete specification does not sufficiently describe the nature of the 
invention, and the manner in which the same is to be performed. 

Mr. Cripps, K.C., Mr. Astbury, K.C., Mr. Colefax, and Mr. Frost 
appeared for the plaintiff ; and Mr. F. Moulton, K.C., Mr. Bousfield, 
K.C., and Mr. A. J. Walter for the defendants. 

Mr. Cripps, in opening the plaintiff's case, said the form of the 
action was the ordinary form as regards a patent action, and accord- 
ing to his view of the case they could keep the technical discussion 
within somewhat narrow limits. What Mr. de Ferranti was claim- 
ing in his specification were certain improvements in what were 
called motor-meters. The meter, of course, was what was used in 
electric lighting. in order that the consumer might know what 
amount of electric energy or electric current he had consumed, and 
that the supply company might know how much they had supplied, 
because it was necessary as between the consumer and the supply 
company to get a correct record for the purposes of payment. The 
principle of the motor-meter was simply that the meter was 
operated by the current to be measured or registered. The same 
energy in reference to which a record was required was the cur- 
rent or energy by which the meter itself was operated, and he 
believed now, although originally there were some inventions in 
other directions, all registering meters for the supply of electric 
light were on the motor-meter principle. The particular specifica- 
tion on which this action was brought, or, rather, the patent granted 
under that specification, had run out, so that the plaintiff was not 
now asking for an injunction. It was in operation at the time the 
action was commenced, but it had stood over for some time, and if 
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now became one for account of profits or of damages. But the 
importance of it under that head was very great indeed, 
because a very large number—he thought thousands—of meters 
actually in use would be infringing meters if the view of the plaintiff 
was accurate. There could be no doubt between the two sides on 
the point. The electrical movement went very slowly in England 
at a certain time, and the question of infringement as regarded 
patents of this kind did not arise until a comparatively late date, 
and that was the reason why in some other cases as well as in this, 
the form of the action came to be a matter of damages, or an account 
of profits, because the time for asking for an injunction had passed. 
The history of motor-meters might be given very shortly. Mr. de 
\erranti, the plaintiff, who brought out the particular specification 
in 1887, was himself, under a specification in 1883, the first inventor 
of a motor-meter of a practicable kind. The first great invent r 
who turned his attention to this matter was Mr. Edison, who 
invented a system of weighing a plate which got heavier according 
tothe amount of electric current that passed through it.. It was not 
« practical solution. All the practical solutions had come in the 
direction first indicated by Mr. de Ferranti with his motor-meter 
principle. The specification applied to all motor-meters the 
improvements which were suggested in Mr. de Ferranti’s specifica- 
tion. He would explain particularly what came within the definition 
if motor-meters. To begin witb, Mr de Ferranti’s original mcter 
of 1883 was intended and designed to measure a continuous current. 
‘here were also meters for alternating currents, but in matters of 
letail there was no difference as regarded the improvements con- 
‘ained in this specification whether it was required to measure a 
cntinuous or an alternating current. An advance was made by 
producing a meter which measured both current and pressure, 
ither on the continuous or the alternating system. The 
difficulty as regarded all these classes of meters was that 
when two or three lights were first lit in a house, or when only a 
little current was used, the meter would not start. That was a 
very important matter as between the supply company and the 
consumer, because if the consumer was only using a small quantity 
of electricitv the meter did not start, and he was evtting it without 
payment. It was to that point that Mr. de Ferranti had to direct 
his attention and it was that one point with which he dealt in his 
specification. What he did was to supply, after a great deal of 
research, this needed invention or improvement—namely, a system 
under which either small quantities of current or light were 
determined or a proper measurement was obtained as between 
the consumer and the supply company, and it was this device or 
invention of Mr. de Ferranti’s that the plaintiff contended was 
infringed by the Thomson-Houston Company. Mr. de Ferranti 
expended a great amount of research and trouble on his invention, 
and, his device having been invented since meters began to be used 
in any quantity, every single meter, he believed, had adopted it. 
The Thomson-Houston meter was a motor-meter, registering, he 
believed, both current and pressure. It was called technically the 
wattmeter. The magnetic field was contained in the coils on 
either side of thearmature. It was equally necessary for all forms 
of motor-meters, whether energy or current, to have a sufficiently 
strong magnetic field. The coils were not wound round on iron, 
laminated or otherwise, but that made no difference. The field was 
obtained on the same principle, but it was found that the magnoetic 
force in the Thomson-Houston meter was not sufficiently strong to 
register the amount of electricity supplied at the start or when 
only supplying a small quantity. It was essential for the watt- 
meter to have a shunt current quite independent of the current to 
be registered, but that had nothing to do with Mr. Ferranti’s inven- 
tion There were additional coils to add constant force to the 
magnetic field outside the current to be measured. There was 
absolutely no difference whatever, and they alleged that the 
Thomson-Houston Company in using these coils in order to give 
constant additional force to the magnetic field had adopted Mr. 
de Ferranti’s invention. Counsel then read the specification, and 
submitted that there was a complete case of infringement, the 
defendants dealing with the same difficulty and solving it in the 
same way, and there was no doubt that a very large number of 
meters with this additional coil upon them had been sold by the 
Thomson-Houston Company. 

Mr. DuGaLp CLERK, examined by Mr. Asrpury, said in his opinion 
the invention of the plaintiff was clearly defined, explained, and set 
out in the plaintiff's specification. He did not find any explanation 
or description of anything of the kind in any of the prior 
documents. 

Mr. Astpury : I do not go into any of them now; I jnst mention 
at once that some of them were uot published at the date 
of the plaintiff's patent ; but whether published or not, you do not 
tind anything like the plaintiff's invention in any of them ?— 
No. 

CounsEL then said he wished very shortly that the Witness would 
describe the four models which were before his Lordship. They 
would call the first one ‘“D.C.1” That was simply a magnetic needle 
hung between two copper wires through which a current of elec- 
tricity could be passed ?—Yes. 

In the shortest way you can, just explain why it is that when you 
pass a current through a wire or through a conductor in an opposite 
direction to the lines of force in a body, be it a pointer or a 
magnet, why and how is it that there is a torque produced between 
the two opposing forces ?—The witness here explained. 

The Wirness stated, in further examination, that one definition of 
« commutator was a device by means of which a current passing 
through a conductor in one direction is constantly turned into 
the vther direction in order to produce rotation by means of 
torque. 

Examined as to model No. 2 (D.C. 2), the Witness said that 
that was one with a little loop in the wire, aud a permanent 
















































































magnet in the middle. That depended on the law of angular 
currents. That model showed rotation as distinct from a single 
torque. In that case there was a flier balanced on a pivot, the ends 
of the flier being in a bath of mercury, and, therefore, in metallic 
contact. A current conld be passed along the ends of the flier into 
the mercury, and there would be no movement. 

I want you to tell his Lordship why it is that that apparatus, 
D.C. 2, does not need a commutator to produce continuous rotation ? 
The witness explained. 

The. Witnxss said that model No. 3 (marked D.C. 3), was a class 
of commutator made by the plaintiff in the early 80’s. It was such 
a meter as he found described in the 1883 patent. It was a mer- 
cury motor-meter. The current had to pass not only through the 
coil but through the mercury. It passed up by a central contact 
into a mercury bath—it passed into the mercury bath at the centre 
of the batb, and then proceeded radially in all directions from the 
centre towards the circumference. It there met a metallic contact. 
Tn this meter the current passed through the mercury and through 
the coil, and the coil set up a magnetic field, cutting that line 
of current so that the mercury flowed. 

The Witness, having explained to his Lordship the way D.C. 3 
worked, said that the magnet in that machine was solid iron with 
a single coil round it. Being solid iron, on a current being passed 
fora minute, say, through the coil and then cut off, there would be 
a certain amount of residual magnetism, creating lines of force 
between the two portions. Any iron, such as cast-iron, retained a 
good deal of magnetism: A solid iron magnet was perfectly good 
for a continuous current. The model D.C. 4 had in addition to the 
main.coil an extra coil of small wire. 

Does this D.C. 4 show an application of the plaintiff's starting 
device which is-in this particular model a coil of wire with greater 
resistance—smaller wire in shunt across the main?—Yes; this 
coil consists of an additional coil, which is always receiving 
current fromthe mains. It is-what we call “in shunt across the 
mains.” ‘ 

In answer to his Lorpsuip, Mr. BousFietp said he should pro- 
bably only have to draw his Lordship’s attention to two publica- 
tions. 

Examination continued: Having regard to what is alleged in this 
case as to common knowledge, speakiug as an electrician, did you 
know in 1887, at the date of this specification, of any common 
knowledge of electrical or other engineers concerning the construc- 
tion of meters, the lamination of magnets, and the compound 
winding of either dynamos or motors, which, in your opinion, dis- 
closed the plaintiff's invention ?—No. 

I put it to you generally, having read the specification, do you 
find the invention worked out and described in the complete specifi- 
cation is the same or different to that explained in the provisional ? 
—It is the same. : 

’ Cross-examined by Mr. Bousrrenp: He need not trouble much 
about D.C. 1 and D.C. 2; D.C. 3 was a model of the plaintiff's 
earliest patent. It was one of the forms of meter shown in 1880 
with the mercury bath. 

The Witnsss stated the model had to be completed by a top to 
complete the magnetic circuit. There was a fair magnetic field 
there. They had shown the rotation of the mercury there, but it 
would be stronger with the upper portion. As to the rotation of 
the mercury, you might almost take this as a Barlow wheel. In a 
sense, the witness stated that it only differed from the Barlow 
wheel in this, that the current was only passing across one part of 
the Barlow wheel at a time. 

And there it is passing all around it ?—Yes. 

In principle there is no difference, is there ?—No. 

For the purposes of electric lighting generally, the mere current 
meter is sufficient, is it not ?—Yes, the current meters are most 
largely used. 

Because the electricity is supplied at as nearly constant a potential 
as they can get it ?—Yes. 

Therefore, if you measure the current, you measure something 
which is proportional to what tbe consumer is taking ?—You 
measure something proportional to the energy. You have alwaysto 
measure energy in every case; but in one case you measure energy 
directly, and in the other you measure something proportional. 

Ferranti'’s was a current meter. I want you to make the distinc- 
tion clear to his Lordship. Suppose you take one of the Ferranti 
meters; if you put it on a circuit, we will say, of 90 volts, and a 
current of 10 amperes is passing through it for a certain time, it will 
register the amount of that, will it not ?—Yes. 

In the same way, if, instead of putting it in a circuit of 90 volts, 
you put it in a circuit of 110 volts, and let a current of 10 amperes 
pass through it for a certain time, that which your meter will 
register will be identically the same ?—With your assumption, yes. 
If you take the meter and allow 10 amperes to pass through it, it 
will be the same. 

The meter will take no account of whether it is on a £0-volt 
circuit or a 110-volt circuit? It will simply register the electricity 
that passes through it ?—Yes. 

Now, our meter is an evergy meter, is it not ?—In one sense it is, 
and in one sense if is not. 

If we did the same with our meter which I have suggested to you 
in the former case, one of our meters, properly adapted for the pur- 
pose, would register differently on the 90-volt circuit from what it 
would on the 110-volt circuit. And then there is another thing 
which comes in. It would register proportionately to the change? 
— Yes; if it were not for this additional coil. 

The Witness, further cross-examined, said that the additional 
coil showed him it was really a current meter. 

In our original meter, as it stands without any complaint, it bas 
got a coil which is in shunt to the main, has it not ?—Yes; it isa 
shunt meter clearly. 
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And it has a coil which is in shunt to the mains?—It has. It 
has an armature in shunt to the mains. ; 

You know this original form antedated Ferranti by a long time? 
—I do not know that ; Ido not remember. ; 

Ayrton and Perry ?—Yes, Ayrton and Perry was 1881 ; Ferranti’s 
first patent was 1883. 

In the defendants’ meter there was a torque which was propor- 
tional to the energy. Whatever variations of pressure there are in 
the working will go into that torque and be recorded by 
the meter ?—I quite agree that would be so if it were not for the 
starting coil. The starting coil prevents you from being able to act 
in that way. 

In the Ferranti meter, the initial torque for no lamps was zero. 
It increased for some time in proportion to the number of lamps 
that were put on, and after that time dropped out of consideration. 
Now, I want you to compare that. with the torque which is pro- 
duced in the defendants’ meter. That, instead of being a torque 
which, initially, is zero, and which increases proportionately to the 
number of lamps and afterwards diminishes, is a constant torque 
from beginning to end ?—The defendants’ meter has a constant 
torque. 

The constant torque in the defendants’ meter might. be 
practically inappreciable. Look at the claim, page 4, para- 
graph 1:—‘“'The employment in electric motor-meters of an addi- 
tional coil of insulated conductors through which a current not 
forming any part of the current to be measured is passed con- 
tinuously for the purpose hereinbefore described ? ”—Yes, that is 
absolutely true—every word of it—of your meter. : 

He has got a reason here for saying it is not to go through his 
mercury bath ?—Yee, 

And your reason is that he did not want what he then thought 
was tke vice of having the risk of starting a meter when there were 
no lamps running ?—Yes, 

And then he excludes that case ?—No; he does not. That is a 
matter for his Lordship’s ruling. 

How long have you known Mr. Ferranti’s specification ?—I think 
I firet reported on Mr. Ferranti’s 1883 specification in 1886 or 1887. 

How long have ycu known his 1892 meter ?—The 1887 do you 
mean ? 

Yes.—I reported on that patent for another client about five 
years ago. 

Not longer than that ?—No. 

You have known the Thomson-Houston meter a good deal longer 
than that, have you not ?—I do not remember the date of my first 
knowing the Thcmson-Houston meter; I have known it for a long 
time. 

For 10 years, I am told, they have been used in this country. 
Have they ?—My first intimate connection with the Thomson- 
Houston meter was in conjunction with the Chamberlain-Hookham 
case. I forget the date of that trial; I can find that from my note- 
books. 

When did it first occur to you that the Thomson-Houston meter 
was an infringement of the Ferranti?—When I was engaged in 
the Chamberlain-Hookbam case. It then occurred to me that the 
Thomson- Houston meter was infringingthe Ferranti. That issome 
years age. 

Were you tie first person to suggest it ?—No; I was not. 

Can you explain how it was that Ferranti never suggested it to 
us until comparatively a few weeks ago?—I do not know. Mr. 
Ferranti asked me to report, I think, some six months ago, and I 
reported it was an infringement; but before that, the first time I 
ever said it was an infringement was in the Chamberlain- 
Hookham case. In 1892 Mr. Ferranti seemed to have come to the 
conclusion that to have an additional field giving what he called a 
constant rotating force was an advantage. In 1887 he appeared to 
think it was a disadvantage. 

Now, just one point on the plaintiff's specification, ‘‘ My improve- 
ments relate to electrical meters of that kind in which current to 
be measured is made to pass through a bath of mercury in a 
magvetic field.” First of all, our meter is not a meter of that 
kind ?—No. 

Page 2, line 25, “The same improvement is applicable to all 
motor-meters; that is, meters in which the movement is obtained 
from the current to be measured ” ?—Yes. 

First of all, Mr. Clerk, you see he says his improvements relale 
to electrical meters of a class to which ours does not belong at all ? 
—Yes, if you put it in that way; but he says “any motor-meter” 
in another part. 

When he indicates the class at page 2, line 25, he says: “The 
fame improvement is applicable to all motor-meters ; that is, meters 
in which the movement is obtained from the current to be 
measured ” ?—And he also extends it at the bottom of page 3. 

No; that is the same thing again?—Ino it he says: “I would 
remark that although in the drawings annexed I have only shown 
two forms of meter having additional coils through which a branch 
circuit from the mains is made to pass for the purpose above 
described, I do not restrict my claim to the two meters shown, as 
my improvements can, as before stated, be applied to all motor- 
meters in which movement is obtained from the current to be 
measured. 

His Lorpsurp: It is the same language ?—Yes, it is the same 
language. 

Mr. BousrisLp: Now I put it to you, in extending the class he 
does not include our class. He still is contemplating, I put it to 
you, current meters ?—No; as I understand the word “ current,” 
the word “ current ” was used very loosely in those days. The word 
current was not used to denote the difference between current 
meter and energy meter, but any meter worked by current. 

You know the meaning of energy meter and current meter ?— 
Yes, of course. In 1887 it was defined, but even now you hear 


engineers speaking about motors being worked by electric cur- 
rent. 

But you remember the last case of.the Bradford Corporation, 
where it was held to be an energy meter and not a current meter. 

His Lorpsuipe: I do not think you need go into that. It is 
quite easy to appreciate how the witness has put it. 

Mr. Bousrietp: Their meter measured the product of the field 
current and the armature current ?—It did if it were not for the 
starting coil. The starting coil prevented it doing that. 

Now, what I want to put to you is, that we have endeavoured so 
to adjust the resistance in our shunt circuit, that the corrective 
torque that we get is just equal to the running friction of the 
machine ?—Quite so, and that is where your weakness comes in. 

Weakness ?—Yes, certainly. Do you not see that if you adjust 
it so nicely as this, then a very small increase of potential will 
increase the torque of your little added motor? Any increase of 
the added motor by an increase of potential will set this motor 
running without any lamps on the circuit. It is therefore quite 
evident that you have designed this motor to run at a practically 
constant potential, that is, with very small variation either way. 
If your coil is not properly adjusted, any variation, such as 90 to 
110, would make it that that meter would never stop. It would 
always run, and always register, whether lamps were on or not. 

Look at the Brush specification. This is the second paragraph: 
“ The invention relates to dynamo-electric machines, and has for its 
object the maintenance in such machines of a magnetic field while 
the machine is running, whether the internal circuit is closed or 
open. In dynamo-electric machines as ordinarily constructed, no 
magnetic field is maintained when the external circuit is open, 
except that due to residual magnetism.” Your Lordship follows 
that, of course. You want to havea field, and the field you rely 
upon to start this in an ordinary dynamo isa field due to residual 
magnetism. That is so ?—Yes. 

He says that will be the only field when the circuit is open: 
when the machine is running you turn a part of the current you 
are using round the field magnet, so as to give you an increased 
field, do you not ?—Yes. 

But he proposes in addition to that to have ashunt current round 
the field magnet, does he not ?—The witness thought that was so, as he 
understood it was a compound dynamo, and in the compound 
dynamo you usually excited the magnets by the shunt, and then you 
had a little added series winding. 

Now, let me just put to you, looking at the meter as a motor. 
First of all, it is a motor in which you want to drive by the current 
which you are metering. In the plaintiff's case, when he is 
measuring current, he wants to drive by the current te is going to 
measure ?— Yes. 

In the case of motors, the idea of winding the field both in series 
and in shunt was a perfectly familiar idea, was it not ?—Yes ; series 
motors and shunt motors were perfectly well known. 

Does it occur to you that there is any room for invertion at all in 
applying that idea to the case of a motor to be used for metering 
purposes ?—Yes, it does. It seems to me not at all an easy thing 
to think of. It is very ingenious. 

Looking at this as a motor to be used for direct current, the 
invention is simply this, is it not? He says, instead of having my 
initial field produced by a permanent magnet, I will have it pro- 
duced by an electro-magnet ?—It comes to that. Yes. 

But that you could substitute a constant electro-magnet for a 
permanent magnet was a matter of common knowledge ?—In itself 
it was known, no doubt, but it is a curious thing that it was never 
thought of before fora meter. 

I donot know whether I should ask ycu whether you think that 
it is to be signified by the name of an invention ?—I do. Electric 
inventions relate to combinations of coils, terminals, and all things 
of that kind. 

It had not been done before ?—No. 

But you can think of scores of applications in electrical industry 
where electro-magnets have been substituted for permanent 
magnets or vice vers ?,—Yes. 

Or where they have been treated as quite interchangeable ?—Yes, 
uite so. 

Further cross-examined, the WitTnzss stated that he had seen a 
meter made like fig. 3 in the plaintifi’s specification, although he 
did not know about its having been commercially used. It worked 
-very well. 

Is either fig. 1 or fig. 3 in practical use ?—I do not know. As to 
the extent of the uscr, I believe fig. 1 bas been used, but I have seen 
both meters made and bith meters work well. 

Do you know of any company or any consumer of electric 
light who uses either fig 1 or fig. 3 ?—No; Mr. Ferranti will be able 
to tell you that better. I know nothing about that. 

With regard to fig. 3, is there any description of that in the 
specification ?—I thought it was clearly indicated. 

Fig. 1 is described ?—I think fig. 1 is fully described, but fig. 3 is 
a mere development of fig. 1. It only differs from fig. 1 in this, 
that the rotating part is the cylindrical thing which stands 
vertically. 

Mr. BousFIELD: I do not know whether that point will te of 
much importance. 

His Lorpsuir: I understood ro question of variation arose. 

Mr. BovusFiELp: It is raised, but your Lordship sees that we 
have got certain other points. 

His Lorpsuip: You think you have other stronger points ? 

Mr BovusFIELpD: Yes. 

Re-examined by Mr. CotErax, the WitTnEss stated that fig. 3 was 
only a development of fig. 1, and he found figs. 1 and 3 fore- 
shadowed in the specification. He did not personally know to 
what extent figs. 1 and 3 had been used commercially. He knew 
that meters very like them had been used in thousands, but he 
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could not say that- meters absolutely like figs. 1 and 3 had been 
used. . 

Do you see any reason for doubting that a meter made according 
to figs. 1 and 3 would be commercially successful ?—I see no reason. 
It would be commercially successful at the date of the specification, 
put I do not know whether it would be up to the improvements 
made since. There may have been improvements since. The meter 
trade has been advancing very speedily, As he understood the 
specification, the starting coil was the essence of the invention. 

You have tested the meters ?—I have examined the meters, and 

een the accounts produced of their operation. 

The problem that Phillips was considering was a compound-wound 
motor ?—In a meter, the difficulty you had to overcome was the 
suall load. Phillips’s was quite a different problem to the plaintiff's. 
Brush’s invention related to dynamo-electric machines. His specifi- 
cation in no way disclosed the plaintiff’s invention. 

In an energy meter the movement was obtained by the current to 
be measured. This was true of all formsof meter. The current 

hich passed through the subsidiary coil in the defendants’ meter 
vas not what the consumer paid for. It was a central station cost 
vhich amounted to about 15s. a year for each meter. 

Mr. Movutton: But the current measured is certainly the sum 
f the two?—Oh, no. That is what I have been pointing out. The 
urrent to be measured is the current to be registered by the meter, 
ind any current which passes through the meter which is not paid 
ut by the consumer, is a meter or central station loss. It would be 
tterly unjust to charge the consumer. ; 

That is arule of morality, and not of meters ?—We never do it. 
‘he Thomson-Houston meter does not charge the consumer for that 
urrent. 

In further examination by Mr. Coterax, the Wrrnzss said the 
urrent passing through the subsidiary coil in the defendants’ meter 
yas not dependent upon the number of lamps in use. It was a 
onstant current. Inthe defendants’ mode of coupling there was & 

risk of “shunt run.” There was nothing in the specification exclud- 
ing coupling in the way the defendantsidid it. Ashe understood it, 
Ferranti preferred this method of coupling, but did not exclude any 
other. It was quite clear that he could couple up in various ways 
that still carried out his invention so long as he had an additional 
coil. 

Mr. Movtton: The current that goes through the shunt here is 
part of that which is, in fact, measured ?—It is part of the current 
which is required for the purpose of measurement, but it is not 
part of the current measured. The meter is carefully calibrated to 
prevent that. The current is passing whether the meter is moving or 
not. The current is there for the purpo-e of balancing. It is a 
standard. 

I put it to you that the ampere turns in the shunt are just as much 
measured as the ampere turns in the main coil?—I do not agree 
vith you. In the sense of a balance, yes; in the sense of regi- 
stered, no. 

By Mr. Cotzrax: Part of the current passing through the meter 
was taken up with overcoming the frictional contact, and that which 
was recorded was the difference between the total and that which 
was thus taken up in overcoming the frictional contact. 


(To be continued.) 





Lonpon Exrectric Suppity CORPORATION v. PRIDDIS. 


In the King’s Bench Division on Thursday (November 14th), this 
case came before a Divisional Court consisting of the Lord Chief 
Justice, Mr. Justice Darling, and Mr. Justice Channell. The 
plaintiff corporation appealed against a judgment of Judge Edge, 
sitting at the Clerkenwell County Court, he having decided in 
favour of the defendant. The action was brought under an agree- 
ment to recover £1 6s., a quarter’s rent of an electric lighting 
installation, and the real plaintiffs and appellants were the National 
Electric Free Wiring Company, Limited, although the suit was 
brought in the name of the Supply Corporation, who not only col- 
lected the money due to them for the supply of electricity under an 
agreement other than that sued on, but also the rent of the installa- 
tion due to the Wiring Company. This, it was stated, was the 
ordinary course of business pursued, and it further appeared that 
when a consumer was minded to take a supply of electric light 
upon his premises, the Wiring Company put up an installation 
under an agreement to which the Supply Corporation were also 
parties. By this agreement, which was the one now sued upon, the 
Wiring Company agreed to put in for the consumer free of cost the 
necessary installation, and it was also provided that he should have 
the option at or after the expiration of five years of purchasing such 
installation at a price which was stated. Further, it was arranged 
that the consumer should, until the purchase was completed, pay 
quarterly to the Supply Company for the use of the installation 
« certain price per unit with a minimum for each 8-cP. lamp. It 
was in regard to this minimum that the present action was brought, 
It appeared that Mr. Priddis having become dissatisfied with the 
supply of electric light he received, discontinued taking it from 
the plaintiffs and took his light from another company and used 
another installation, and therefore said that he was not liable to 
pay any rent upon the agreement. Plaintiffs, however, urged that 
he was, and brought their action, when the learned County Court 
judge non-suited them. He gave leave to the plaintiffs to appeal, 
‘lowever, upon condition that they paid their own costs of the appeal 
ln any event. 

ig Mr.gBailhache appeared for the appellant, and Mr. Crane for the 
respondent. 



















































Mr. BatHacHE contended that the learned County Court judge 
had arrived at an erroneous conclusion. 
The Logp Cuimr Justicz: On what ground did the learned judge 
decide against you ? 
Mr. BatnHacueE said that if the learned judge would look at the 
agreement he would see that the consumer was to pay for the use 
of the installation. The learned judge was very much impressed by 
that word “use,” and held that if a consumer ceased to use an 
installation he was not liable to pay for it. Of course, his answer 
to that was that the word “ use ” there did not apply to a de facto 
use, but meant the right or opportunity of using. 
The Lorp Cuter Justice: How long do you say the agreement 
is to last ? 
Mr. BarnHacueE : It lasts until the consumer exercises his option 
to buy. 
; The Lorp CureF Justice : If he does not buy, how long does it 
ast ? 
Mr. BarzHacue: If he does not buy it lasts for ever. 
The Lorp Cuter Justice: I thought you would say it only lasted 
for five years. 
Mr. BattHacueE said this was one of the questions to be decided 
on the agreement, and the case affected a number of other agree- 
ments. 
Mr. Crane supported the decision of the County Court judge. 
The Lorp CureF Justic& said the difficulties which had arisen 
might have been foreseen with reference to this peculiar business of 
persons offering free wiring to houses. He was by no means clear 
as to what the effect of all these agreements was, but he thought it 
was reasonably clear and sufficient for the purposes of that day 
that the installation was to be putin upon the terms that the cus 
tomer should havé the right to purchase the installation after the 
five years, and that during the five years he should at least be liable 
to pay a minimum rental to the supply company. He did not think 
the construction which the learned judge put upon the agreemeut 
was the right one, viz., that no rent was payable unless there was 4 
de facto use of the installation. Under these circumstances the 
appeal must be allowed, and a new trial ordered. 
The other learned judges concurred, and a new trial was ordered 
accordingly. . 





CHAMBERLAIN & Hoox#am, LimiTEp, v. THE Mayor, ALDERMEN 
AND BURGESSES OF THE BoROUGH OF BRADFORD. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Romer, and Cozens-Hardy, on Tuesday, this case came 
on for hearing on the plaintiffs’ appeal from a judgment of Mr. 
Justice Farwell in the.Chancery Division, on May 25th, 1900, in 
which he gave judgment for the defendants. 

The plaintiffs are the owners of Letters Patent dated March 21st, 
1887 (No. 4,225) granted to Geo. Hookham for ‘“ Improvements in 
electricity meters, parts of which improvements are applicable to 
dynamo-electric generators and motors.” 

The defences were non-infringement and invalidity of the patent 
by reason of insufficiency, want of utility, prior publication, and 
disconformity. 

By their statement of claim the plaintiffs alleged that the 
defendants had infringed by using electricity meters constructed in 
accordance with the invention disclosed in the specification, and 
that the meters so used by the defendants were constructed and 
operated substantially in accordance with the invention described 
in the plaintiffs’ specification, and claimed in the first and third 
claims thereof. The plaintiffs further complained of defendants 
using meters constructed by the Thomson-Houston Company, t*~ 
defendants using such meters upon circuits of constant potential for 
the purpose of measuring current supplied to customers of the 
defendants. ; 

By their particulars of objections the defendants alleged, first, 
that no sufficient directions were given to enable an electrician to 
make a meter which would be of use for measuring either direct or 
alternating current, or when using an armature of constant maguetic 
power as referred to in the specification to produce a magnet 
field which would vary in strength so as to measure current 
of varying values or amounts, or to make any form of com- 
mutator such as was necessary for a useful meter for 
measuring currents. The particulars of objections further alleged 
that the inventions claimed in the first, second, fourth, and fifth 
claims were of no utility, and that the invention claimed in the 
first claim was published in the following specifications :—Munroe, 
1882; Ayrton and Perry, 1882; and Yeatman, 1885; in a paper by 
M. Deprez in La Lumiére Electrique on “Siemens’s Energy 
Measurer”; also in Centralblatt fiir Electrotechnik. The invention 
claimed in the second claim was published in the specifications of 
Handford, 1883, and Weston, 1885. It was further said that the 
plaintiffs’ second claim was bad both for want of novelty and subject- 
matter as electro-magnets as fully saturated as those described in 
the plaintiffs’ specification had been used prior to the plaintiffs’ 
patent both in motors, brakes, and meters, and their properties 
were well known, and there was no invention required to apply 
themto meters. The defendants further said that the claim was bad 
for want of sufficiency of description, as no sufficient instructions 
had been given to enable such saturation as is necessary to be 
obtained. With regard to the third claim, defendants said it was 

bad both for want of novelty and subject-matter, as permanent 
magnets with large polar surfaces closely fronting each other had 
been publicly used for the purpose of procuring a powerful and 
constant magnetic field, their properties being understood and there 
being no invention in applying them to meters. It was said that 
the use of such magnets had been published in the following speci- 
fications :—Siemens, Elphinstone, and Vincent, 1879; Abel, 1884; 
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Yeatman,1885; Blyth, 1885; Carpentier and Deprez, 1881; Albert 
Sporel, 1884. Also in the following publications:—Faraday’s 
“ Researches,” 1885 ; Rankine’s “Steam Engine.” 1873 ; Proceedings 
of the Royal Societu of London (Vol. XXIX. of 1879): “ Electricity 
in the Service of Man,” 1886; Engineering (Vol. XXXII. of 1881) ; 
Proceedings of the Phusical Society of London, Janvary, 1884; La 
Lumiere Electrique (Vol. IT., 1880: Vol. IIT., 1881; Vol. IV., 
1881; Vol. VI.. 1882; Vol. VIT.. 1882; and Vol. XIV.). 
Comptus Rendus (Vol. 77, 1873, Vol. £0, 1875, and Vol. 98, 1884); 
the Electrician, January, 1887; Gwillemin’s Physics, 1871. It was 
further said that the nse of the magnets had been published by an 
exhibition in public of such magnetsin Ayrton and Perry’s ammeters 
and voltmeters, and in motors ; and initelephones with Arago discs 
at the Royal Institution prior to 1886. As to the third claim, the 
defendants further said that no sufficient directions were given 
which would enable an electrician to make permanent magnets 
which are practically constant, as alleged in the plaintiffs’ specifica- 
tion. Further, that the invention claimed in the fifth claim was 
published in the following books:—Sturgeon’s ‘Annals of Elec- 
tricity,” 1837; Joule’s “ Scientific Papers”; ‘‘ Natural Philosophy,” 
by Brooke & Rird, 1867; Dredge’s “Illumination” (Vol. 1, 1882) ; 
“ Electricity. its Sources, &c.,” by Sprague, 1844. 

The defendants further said that the specification filed by the 
plaintiffs claimed matters not foreshadowed in the provisional 
specification, viz., the use of permanent magnets with Jarge polar 
surfaces closely fronting each other, as claimed in the third claim. 
The defendants further said that the use of such magnets was 
published between the dates of the provisional and complete speci- 
fications in a periodical called Jndustries, 1887; and in an article 
entitled “Siemens’s New Electricity Meter,” and by a German speci- 
fication granted in 1886 to Siemens and Halske ‘and deposited in 
the library of the Patent Office in 1887. 

It appeared that the plaintiffs had obtained a certificate of 
validity of their patent in an action brought by them against Messrs. 
Johnson & Phillips in February, 1897, before Mr. Justice Wills. 
In the present case, Mr. Justice Farwell held that the defendants 
had not infringed the plaintiffs’ patent, and expressed no opinion as 
to the validitv of the patent. He accordingly dismissed the action 
with costs. Hence the present appeal of the plaintiffs. 

Mr. Fletcher Moulton. K.C., Mr. Astbury, K.C., Mr. A. J. Walter 
and Mr. Gray and Mr. Frost appeared for the appellants; and Mr. 
Cripps, K.C., Mr. Bousfield, K.C., and Mr. Graham for the re- 
spondents. 

Mr. FLretcHER Movutron, in opening the appellants’ case, said 
the appeal was from a judgment of Mr. Justice Farwell on a patent 
granted to Mr. Geo. Hookham in 1887. This patent had been liti- 
gated upon twice. In the previous case, which came before Mr. 
Justice Wills, the plaintiffs succeeded in establishing the validity of 
the patent, and also infringement. In the present case Mr. Justice 
Farwell bad found no infringement, and there were various issues 
with regard to the patent itself; although he (counsel) did not 
know that they actually amounted to findings on invalidity, it was 
necessary for him to go into the question of validity. 

Lord Justice VauGHAN-Wixt1amMs: Do not go into anything un- 
necessary. I understand from the report handed to us that the 
judge held that the defendants had not infringed, and that no judg- 
ment was given on the other issues. 

Mr. Movutton agreed, but said it might be necessary for him to 
deal with other points besides non-infringement. He would restrict 
his argument as much as possible. 

Continuing, the learned CounsEL said the patent related to elec- 
tric meters, that was to say, an instrument which took the place of 
the gas meter in an electric circuit. It was one that measvred the 
total amount of current that was taken by the consumer. Now, as soon 
as electricity began to be distributed for the purpose of electric 
lighting and for motive power, it was obvious there must be some 
method of measuring what was taken by a particular consumer, and 
various methods were devised, various instruments were designed, and 
methods suggested whereby the total amount, the added up amount, 
would be registered up and charged for. Previously there had been 
dozens of jnstruments which indicated at any one moment the 
amount, but, of course, that was a completely different thing from 
adding up the total and showing how much had been taken. It was 
just the difference between a water meter which told them the 
total amount of water that went through and was taken by the 
customer and a meter which only showed how fast the water was 
going ata particular moment. Of course, the one that added up 
had to consider the current going through at any moment, and con- 
sider how long it went on, and register the total amount of 
water that flowed. That was a problem of a very practicable nature, 
and there were two or three practical solutions. The meter in 
question, the Hookham meter, was certainly one of the very 
earliest. He (counsel) should think it shared with another of a 
totally different kind the merit of being the very earliest solution 
of thisproblem. It certainly was the earliest solution of the means 
which it adopted. It might be necessary for him to explain 
ehortly the nature of these instruments, which consisted of two 
parts. They consisted of a motor which was driven by the current, 
driven faster the bigger the current, slower the smaller, and a 
brake which prevented it from running away, and which was so 
designed that, if you record the revolutions, you record the total 
quantity of current. Supposing he (cownsel) bad on the same 
spindle a motor which, when the current passed into it, revolved 
faster and faster the bigger the current. He had on the same 
spindle a brake. Now, the law of those two was such that with 
twice as much current the thing would revolve twice as fast, and so 
on in proportion, so that if anyone registered how far it rotated, 
one would have the total amount of current taken through during 
the period. This meter turned round exactly in proportion to the 
amount of current passing through it, and the consequence 


was that if one only measured how. many rotations it had 
made, one would be able to add up all the current that had 
passed through it. The consequence was that in this there were 
two elements, the element of the motor, and the element of the 
brake. If he had a motor and a brake, and he increased the supply 
of the current to the motor, it moved quicker; but then the brake 
exercised more stopping power. There was a short period when 
they were settling between themselves at what rate they should go, 
because they must go at the same rate, being on the same spindle, 
There was therefore a short period of changing motion, but then 
they settled down to just that speed which corresponded to the cur- 
rent ; that was, the energy given to the motor by the current was 
always taken up by this brake, and the consequence was there was 
no tendency to go faster, because the brake took out all that tendency 
to go faster which the current put in. 

Lord Justice VauGHAN-WILLIAMS: How does the quicker current 
intensify the brake action ? 

Mr. Movutton said he was going to show their Lordships. Might 
he begin by dealing with the brake action. The brake was a very 
curious one. It wasone which had no friction. The whole friction, 
if he might say so, was the unseen friction caused by electricity. 
He had in the model before him a disc of copper, attached to which 
was a thread and a little weight. He wound the thread up and 
the weight drew round the disc faster and faster. Then he put the 
disc within a magnetic field and it went very slowly. Taking it 
away from the magnetic field again it went faster and faster, and 
again restoring it, it went slower. There was no tendency to stop, 
and the disc would go on revolving for an unlimited time. The 
electricity exercised a drag upon the disc and held it back from 
free rotation. Taking the magnetic tield away the disc runs 
faster and faster, just as it would do with a falling weight. 
Whenever they took a conductor like this copper disc 
and moved it ia the neighbourhood of a magnet, elec- 
tric currents were started in the copper, and those currents wore 
themselves out by generating heat in the copper. The resistance of 
the copper, small as it was, was quite sufficient to turn the currents 
into heat. But energy could not be created without taking it from 
somewhere, and in this case the force was taken away fr m the 
force of the falling weight. The consequence was, instead of the 
falling weight turning the disc round faster and faster, the disc 
revolved only in conformity with the amount of current passing 
through. As to the amount of heat produced if the disc revolved 
twice as fast, the electrical currents were twice as great, and the 
heat they represented was four times as great. That was to say, it 
proceeded according to the square of the velocity. If the disc were 
made to revolve 10 times as fast, there would be 109 times 
as much heat The consequence was, that the effect of the 
brake increased very rapidly as it went faster, until it reached its 
equilibrium speed. When the amount of the current was doubled, 
the disc had a tendency to rush away again, but then the drag 
became greater until presently it was collared, and there it settled 
down to quiet work again, the brake taking out as muah energy as 
the motor put in. If they took the energy that was driving the 
meter, it would be represented by the speed at which the disc 
arrived, and the consequence was, they had only got to register 
the turus of that disc and they had acomplete register of the amount 
of energy. Of course, experiments had had to be made to find out 
what one turn of the disc meant in energy in order to calibrate 
their meter, but the total energy taken was exactly represented by 
the distance that was travelled. Mr. Moulton then proceeded to 
sketch in outline the other element of the invention, namely, the 
motor, and called attention to other minor details to which their 
Lordships’ attention would have to be called in the course of the 
case. 

(To be continued.) 








CORRESPONDENCE. 


-atent Law in South Africa. 

We are waiting for, and hoping for, a United British 
South Africa. I hear rumours of alterations in the Patent 
Laws of the new Colonies in South Africa, and your readers 
interested in such matters should be on their guard. 

My immediate reason for writing is to suggest that the 
interested Governments should be urged to arrange that 
“one South African patent” should cover all British South 
African possessions ; it would be still better to adopt the 
French system, and make one British patent cover all 
British possessions, or to meet the prejudice of some, make 
two distinct sets of patents, one for Great Britain and 
Ireland, and one for all other British possessions ; call the 
latter the * Imperial Patent.” 

The present arrangements here oblige us to take out five 
or six separate patents, a very heavy tax on inventors. 

The country is extensive, but the centres, where the 
patents are likely to be of use, are few and far apart, and the 
population small in any of them, compared to European 
towns. The adjustment of revenues could easily be arranged 
between the various Governments. Patent Laws were made 
to encourage invention, and for the benefit of the public 
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generally ; the multiplication of expenses prevents many 
inventors from coming forward, and progress is consequently 
delayed. ‘ 

Some years back a British patent was sound here, but we 
have gone backwards, and have wiped out that sensible law. 


A. W. Ackermann, A.M.I.C.E. 
Cape Town, Ocfober 23rd, 1901. 





Electrical Contracting and its Abuse. 


An old friend of mine—Mr. Shandy by name—used to 
classify the separate divisions of certain debates as proposition, 
reply and rejoinder. 

The following then, Sir, is my rejoinder :— 

Mr. Frost would have saved himself labour had he not 
jumped to the conclusion (an entirely erroneous one) that 
[ wish to defend the abuse of trade discounts. Nothing is 
further from my intention. 

This ought to clear the ground a little, and remove the 
impression that I was “stung,” in the manner Mr. Frost 
suggests, by anything in his first letter. 

The crux of the matter would seem to lie in the word 
“competition,” of the significance of which I am also pre- 
judged ignorant. 

If by “ competition”? is meant buying for 1s. and selling 
for 11d. or less, I could understand how contracting has 
come to its present pass. But I would not classify this 
practice as “competition,” for the word, if it indicate any- 
thing, indicates a resultant gain to the successful competitor. 

Given a customer ignorant (as he usually is) of the price 
details of a contracting job, I fail to see why competition 
in such a young industry should degenerate into certainty 
of loss to start with, backed up only by the chance of 
profit upon articles, the intrinsic value of which (and conse- 
quently the profit thereon to the contractor) is very 
doubtful. Such a practice would appear to have rather a 
strong resemblance to gambling. 

Anyone who tries to sell electrical fittings knows how dis- 
appointing in their ideas of the price of a “ really good 
article” some of their apparently most promising customers 
are ; particularly in the case where the customers, them- 
selves middlemen in their own lines, are as good business 
men as the contractors. 

Sir, I still hold that the sale of fittings is the fringe of the 
business to the contractor, and cannot be subjected to 
coercion until at least competition—of the kind indicated by 
Mr. Frost—ceases to be. Otherwise, I repeat, what 
guarantee is there that in the same hands the profit on the 
fittings may not also vanish ? 

I might mention, though this subject I do not feel it my 
province to enlarge upon, the case of the contractor who 
mingles—judiciously or otherwise—the businesses of con- 
tracting and manufacturing. How justice will be dealt to 
him in his double capacity and to those who simply manu- 
facture I know not. 

“ Disgusted ” I sympathise with, and should I ever wish 
to establish myself in the way he suggests, I shall write and 
ask you, Sir, to forward me his card, so that I may ask him 
to kindly give me a “ wrinkle” or two as to how to weather 
such a storm of competition. 

Business, not Starvation. 





Some Tests on Small Steam Dynamos. 


Difficulty has been experienced in ascertaining the 
results to be expected from small steam dynamo sets, and 
the following results obtained by tests on 20 and 40-Kw. 
sets, carried out under the supervision of the writer at 
the maker’s works, in connection with a contract for the 
Poplar Union, may be of interest :— 

1. A 50-Kw. Thames Ironworks multipolar dynamo, 
direct coupled to a Reavell engine; governing-automatic 
expansion, with throttling at light loads; speed, 500 
revolutions per minute ; steam pressure, 120 Ibs. per sq. in. 

2. A 20-Kw. De Laval steam turbine, direct connected 
through helical gearing to a twin armature dynamo; 
governing-throttle throughout ; speed, 22,000 revolutions 


per minute, turbine ; 2,200 revolutions per minute, dynamo ; 
steam pressure, 120 lbs. per sq. in. 


REsutts CONDENSING Vacuum 24°5 In. MERCURY. 


Desrntion oh ea 
Reavell engine ... <3 acon 29°3 
3 a ds eae iver” SEO 30 
‘a ~ ax aes oes te 34°8 
De Laval turbine ... as ose 20 38°16 
3 ie iss i ee 37°63 
a ‘a ee aes «tO 40°5 


Resutts Non-CoNDENSING. 


Description. Load. Lbs. of steam 


KW. per B. of T. unit, 
Reavell engine ... oa 2 Og 37°3 
‘a a ua tbe wos OCD 38°6 
*, Pe ce Re 45 
De Laval turbine ... a6 axe 611 
x Re aaa “a 15 59°52 
10 84 


In each case the weight of water condensed with or 
— vacuum in a surface condenser was carefully mea- 
sured. 

With the De Laval turbine, it is to be noticed that both 
condensing and non-condensing the results are better at 
three-quarter than at full load. This is explained by the 
fact that the steam nozzles are arranged for a higher than 
the nominal full load, whereas at three-quarter load, one 
nozzle shut down allowed the turbine to deal with the load 
with little throttling. The steam chest pressures were at 
full load 95 lbs. and three-quarter load 119 Ibs., so the 
greater throttling at full load (nominal) explains the loss of 
economy. If full luad had been taken as 25 Kw., the result 
would, of course, have been better at full than three-quarter 
load. 

I would say that with regard to the actual results, those 
above given are better than the guarantee, and the guarantees 
were at least as good as any offered by makers of all the 
well-known high speed engines and other makes of turbines. 

In neither case was superheating allowed, and the boilers 
were working at approximately the proper pressures, so there 
was no possibility of superheating by throttling. 

These figures may, therefore, be taken as representative of 
what may be expected from small sets of plant by first-class 
makers of high-speed engines and of small steam turbines. 

I do not propose to go into figures per indicated horse- 
power, &c. They are not of much interest to electrical 
engineers. The figures expressed in lbs. per B. of T. unit 
appear formidable, but as the dynamos are in both cases as 
good as can reasonably be expected, I think it is well to ex- 
press steam consumption in lbs, per unit, as it is units of 
electricity that are required. 

F. J. Warden-Steyens. 


Westminster, Ocfober 12th, 1901. 





Coal Consumption per Unit in Power Stations. 

In reply to “W. H.-J.,” I am sorry I did not make 
sufficiently clear the difference between the station load 
factor and the running plant load factor. Perhaps my 
letter of last week has cleared the matter. If not, I would 
add that by running plant load factor I mean just what 
“W.H. J.” means by load factor—ie., the ratio of the 
mean output of the plant which is run to the output in the 
same time if it were run at full load. Thus, a 100-Kw. set 
runs 10 hours. Its rated output is 1,000 Kw.-hours in that 
time. But it has a mean load of only 25 kw. Therunning 
plant load factor is 25 per cent. But this tells us nothing, 
for we do not know if the plant has been underrated or 
overrated at 100 kw. Its economical load may be, say, 
125 Kw., and an output of 25 Kw. would then show a load 
factor of only 20 per cent. 

As regards station load factor, this is the ratio of the 
mean output over a given period to the output during that 
same period if the load were maintained steady at the 
maximum recorded rate. Because experience has shown 
that this load factor improves as the number of cars 
increases, this station load factor is important. We learn 
from it that the engine is working at times double or treble 
the mean load, and we know, therefore, that all these peaks 
above mean load have their counterparts below mean load 
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when the engine is doing half or a third or only a fourth of 
the mean duty. The range of load on the engine is thus 
;: } or yz, and economy must be sacrificed on such a system 
of unsteady loads. 

In every set there is wasted in friction and inefficiency say 
16 per cent. of a fairly rated output. A 100-KWw. set 
requires probably 16 Kw. to run it idle, or let us say only 
10, neglecting the electrical losses which should disappear at 
uo load. This loss of 10 goes on at all times and at all 
loads. 

When the mean output is only a fourth the rated output, 
the engine power wasted represents not 10 per cent., but 
40 per cent. of the output ; hence the economy of small 
engines apparently overloaded at maximum peaks, the 
mistake in using compound engines for little systems, the 
need for superheat, &c. In the article referred to by 
“W.H. J.” in Execrrican Review of October 11th, the 
figure 67 per cent. was a mistake for 57 per cent. either of 
my own or, I hope, of the printers. 

Finally, I would point out the vacuum which “ W. H. J a 
states is obtained at his station. It is a good figure, but not 
excessive, and it is what ought to be obtained wherever the 
supply of water is reasonably cold and copious. I have been 
astonished at the contented minds possessed by station 
engineers in front of a 15 or 16-in. vacuum, and at the 
apathy and fear displayed in stations where the mean pres- 
‘ure must inevitably be small owing to poor load factor, in 
laying out capital to get the benefits of condensation. It is 
all very well to prate about the relative value of a vacuum 
being so much less with high pressure steam. This argu- 
ment has no application whatever to a traction station, for 
even the station under discussion may have periods when the 
load is only one-third of the maximum load, and the relative 
importance of an addition of 12 or 13 lbs. mean pressure 1s 
very great. In asmall station condensing is the greatest 
economy that can be adopted. 

W. H. Booth. 

London, November 17th, 1901. 


Electric Automobiles. 


On Saturday last the Automobile Club held its anniver- 
sary tour to Southsea. Only one electric car, that entered 
Fy this company, accompanied the run. ‘The results of the 
sunning are sufficiently good to warrant my drawing your 
wttention to them. 

I give ycu the times taken at various points, with the 
speeds :— 

Automobile Club to 9.37 


Egham Hill... 11.25 23 miles at 123 miles an hour. 
Egham Hill to 11.41 

Winchester -. 2.40 444,, at14? ,, = 
Winchester to 4.22 

Cosham ... --- 60 283,, a6 133 ,, Pm 


Total time distance, 904 miles, 6 hours 26 minutes at 14 miles an 
hour. Total distance run, 964 miles. Electricity used, 36 unite. 

The car was a Kri¢ger car fitted with 48 Leitner accumu- 
lators. The voltage at start was 95, at Southsea 86, both 
cn load of 30 amperes. 

The weight of car with cells was 1 ton 15 cwb., five 
passengers were carried the whole distance. 

No stop other than official stops were made. Mr. 
Llewellyn Preece was timekeeper upon the car. Six units 
were taken at Winchester while the party were at lunch. 


Theodore Chambers. 





Poplar Union Electrical Works. 


I very much regret that the loss of the contract for 
the motors for the Poplar Union should have caused Mr. 
Stephens so much annoyance. He has our sincerest 
sympathy. The pleasure we experienced: on learning that 
our tender had been accepted must indeed have been 
small compared with Mr. Stephens’s disappointment. 

I very much appreciate the kindly feeling that prompted 
Mr. Stephens to leave the name of the contractor blank 
in his communication to your paper of even date, but I 
assure him it is mistaken kindness; I am only too willing 
that it should be made public, 


I am sure Mr. Stevens will pardon me for pointing out 
a little inaccuracy in his communication; he states that 
the work had to go to Sweden because no English firm 
would give the guarantee required. 

At a recent meeting of the Poplar Electric Lighting 
Committee, through the courtesy of the chairman, I had 
the privilege of being present when that gentleman dis- 
tinctly stated that the next tender to ours was not accepted, 
because the contractors would not give the necessary 
guarantee. This remark only applied to one firm, and not 
to all English firms tendering. 

I think Mr. Stephens’s idea, which is already provided 
for in the specification, is an excellent one, viz., that our 
machines should be tested by an independent electrical 
engineer, and Mr. Warden-Stevens, who has been duly 
appointed consulting engineer by the Board of Guardians, 
will no doubt act in this capacity. 

In the event of Mr. Warden-Stevens reporting to the 
Guardians that the machines do not come up to the required 
specification, we shall have to forfeit a substantial sum as 
damages, and, in addition, we will give to the Poplar 
Hospital £25, and pay the’ fees of the consulting engineer, 
provided that Mr. Stephens will pay an equal sum in the 
event of the tests being satisfactory, each party to pay £25 
into Mr. Warden-Stevens’s banking account before the tests 
are commenced. 

I can see no reason for the latter part of Mr. Stephens’s 
suggestion that, should it be proved that we are at fault, the 
chairman and consulting engineer should be called upon each 
to pay £5 to the Poplar Hospital, as Mr. Stephens’s griev- 
ance does not concern them, and I think the above challenge 
should be perfectly satisfactory. 


Fuller-Wenstrém Electrical Manufacturing 
Company, 
J. Lesxrz Fouxuer, Manager. 
November 15th, 1901. 


[The omission of the successful contractor’s name from 
the letter referred to above was not Mr. Stephens’s act ; we 
judged it advisable to cut out this, as well as certain other 
passages.— Eps. Exc. Rev. ] 





Multiplicity of Tenders. 


We have read with considerable appreciation the views 
expressed by you with regard to the injustice of the present 
system, whereby the contracts for engines and dynamos are 
combined, and we fully endorse the remarks made by Messrs. 
Dick, Kerr & Co., and Mr. J. A. Jeckell. In the case of all 
public tenders for electrical sets for which we have com- 
peted, we have, in accordance with the common practice, 
tendered through the dynamo makers; but in order that our 
efforts might be complete, we have had to put ourselves in 
communication with every electrical firm who would be 
likely to tender. You will no doubt realise the great expense 
and trouble entailed by such conditions, and yet, if the 
engine builder on the one hand, or the dynamo maker on 
the other, is to take every step to ensure that his tender 
shall be fully considered, it is the only safe plan to adopt. 
We can see no reason why the engine should be inseparable 
from the dynamo or the dynamo irom the engine. They are 
absolutely separate and distinct trades,and any little manage- 
ment in connection with the combination of the two could 
surely be easily dealt with by the consulting or supervising 
engineer ; to our mind, this is really one of the duties 
which they should perform, and for which they are engaged. 
Only recently a large municipal contract was settled in which 
the value of the dynamos and the engines alone each 
amounted to considerably over £100,000, and yet the ques- 
tion of division was absolutely vetoed. This seems to us 
incomprehensible when one bears in mind that for some small 
adjunct, costing possibly only a few hundred pounds, separate 
tenders would be insisted upon. 

We hope that the ventilating of the subject will induce 
our municipal and public bodies to modify their mode of 
treating these contracts, when we are sure the result will be 
beneficial to all concerned, 

Galloways,’ Limited. 

Manchester, November 19th, 1901, 
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THE POST OFFICE TELEPHONE SERVICE. 


Tux Postmaster-General has issued the following details regarding 
the telephone service now about to come into operation, together 
with the rates of subscription :— 

The Postmaster-General, with the sanction of the Lords Com- 
missioners of his Majesty’s Treasury, has now fixed the rates of 
subscription given in the following table for the public telephone 
exchange service which is being established by the Post Office in 
London and in the various adjoining towns and districts included 
in the London telephone area. 

In fixing these rates he has had chiefly in view the necessity of 
meeting the requirements of very varying classes of subscribers. The 
Select Committee of the House of Commons, which made a pro- 
longed inquiry into the telephone service in 1898, reported that the 


system which had, up to that date, been in force in London, under . 


which subscribers were entitled to an unlimited use of the service, 
was @ fair one for those classes who were able to avail themselves of 
this privilege to a considerable extent, but that the system did not 
meet the requirements of numerous classes to whom a moderate use 
of the service would be of great advantage, both for business and 
domestic purposes. . i 

The system which the Postmaster-General has adopted as the 
standard mode of subscription to Post Office exchanges provides 
that the subscribers shall pay a moderate annual subscription of £5 
a year for connections with exchanges in the County of London, 
and of £4 a year for connections with exchanges in other parts of 
the London telephone area. In addition to the annual subscription, 
a small fee of 1d. or 2d. will be charged for each call which the 
subscriber originates, and in order to cover the necessary cost of 
attendance and other expenses which must be incurred at the ex- 
changes, whether the subscriber uses the service or not, he is to be 
required to pay a moderate annual sum as a minimum payment in 
respect of message fees. 

The rates mentioned above cover the provision of a separate ex- 
change line for the exclusive use of each subscriber, but an alterna- 
tive “ party-line ” system will be offered to those subscribers to whom 
privacy is not so much an object as the right of access to the public 
system of communication. Where two subscribers can conveniently 
be grouped together on the same exchange line the annual subscrip- 
tion will be reduced to £3 for a connection with any exchange 
in the area, except the Central Exchange in the City, where the 
pressure of traffic will be too great to allow of this system being 
adopted. In the districts outside the County of London a still 
cheaper service will be offered to those subscribers who do not object 
to sharing the use of a line with more than two others; but in no 
case will more than 10 subscribers be connected with any exchange 
line. The annual subscription for this class of party-line connec- 
tion will be only £2 a year, and it is believed that both of the party- 
line services will be of advantage to many persons, and especially 
to small traders. The message fees for calls originated on the 
party-lines will be the same as for the calls made by message-rate 
subscribers, although a higher amount as a minimum payment for 
message fees is necessary. A party-line subscriber will therefore 
be able to make a much larger use of the system for the same total 
expenditure than a subscriber who requires a line for his exclusive 
use, 

It is hoped that one or more of the message rate services will meet 
the requirements of a large number of persons who will in future 
become subscribers, but the classes who have hitherto used the 
service will probably in many instances still require the right of 
unlimited use. To meet these classes the Postmaster-General has 
adopted a rate which is proportionate to the service required. For 
the first line giving the right of unlimited use an annual subscrip- 
tion of £17 a year will be required, and for each additional line 
which the same subscriber may require, whether the premises and 
the exchange connected are the same or not, the annual subscription 
will be reduced to £14. Under this system subscribers will have 
the right of communication with any other subscriber in the London 
area without further charge. 

The message rate system is a novelty in its application to London, 
and it has only been introduced during the last two years in other 
parts of the United Kingdom, but it is well known in other 
countries where large telephone systems exist. It is stated that in 
New York no less than 45,000 telephones are worked on a system of 
payment according to the number of messages sent, and the number 
is rapidly increasing both in New York and in most of the other 
large cities in Americaas well asin Europe. The system is the only 
one under which provision can be made for the varying wants of 
subscribers, and its introduction is a necessary condition of the 
extension of the telephone system so as to make it commensurate 
with the manifold commercial and social interests of the metropolitan 
area. 

The rates of subscription now fixed for London are higher than 
those which the Postmaster-General has offered for exchanges in 
other parts of the kingdom, but this is rendered inevitable by the 
conditions under which the service has to be provided. It is a 
well-known fact that the cost of a telephone service increases more 
rapidly than the number of subscribers. This is due to the fact 
that the addition of every subscriber’s line creates greater com- 
plexity in the equipment and working of exchanges. The London 
a area is probably the largest local exchange area in the 
world, and the provision of a thoroughly efficient service throughout 
this large area, which covers more than 600 square miles, is the 
a problem which any telephone undertaking has ever had 

solve, 

The announcement that the Post Office was about to undertake the 
construction of a new telephone system in competition with the 





system of the National Telephone Company has given rise to some 
alarm in the public mind as to the inconvenience likely to be caused 
to subscribers if no arrangement were to be made for connection 
between the two systems. In order to meet this difficulty the Post- 
master-General has for some time been in negotiation with the 
National Telephone Company, and an arrangement has now been 
concluded under which subscribers on either system will have the 
right to full and free intercommunication. In other respects com- 
petition will still exist between the two systems, but as the company 
has agreed to charge the same rates as the Post Office, it is hoped 
that it will have no other result than to promote the efficiency of 
the general telephone service. 


RatTEs OF SUBSCRIPTION. 


In the Post Office London telephone service the following are fixed 
as the “rates of subscription ” :— 


I.—Orprnarny MressaGeE—RatE SERVICE. 


(a) Charges for connection with any exchange in the County of 
London within two miles of the subscriber's premises. Annual sub- 
cription, £5. Message fees: 1d. for each call to a subcriber on any 
exchange in the County of London; 2d. for each call to a subscriber 
on any exchange outside the County of London. 

(b) Charges for connection with any exchange outside the County 
of London within two miles of the subscriber’s premises. Annual 
subscription, £4. Message fees: 1d. for each call to a subscriber on 
the same exchange ; 2d. for each call to a subscriber on any other 
exchange. The minimum yearly amount payable by each subscriber 
for iwessage fees is 303. 


II.—Parry-Linz Mrssace.—Rate SERVICE. 
Annual Subscriptions. 


(a) For connection with any exchange except the central 
exchange by means of a line used by not more than two sub- 
scribers, £3. 

(0) For connection with any exchange outside the County of 
London by means of a line used by more than two and not more 
than 10 subscribers, £2. 

Subscriptions at party line rates cannot be accepted from sub- 
scribers on the central exchange or at the lower party line rate 
from subscribers on a.y exchange in the County of London. 

Message fees for calls originated by party line subscribers will be 
the same as for calls by subscribers at the ordinary message rate, but 
the minimum yearly amount payable for message fees by each party 
line subscriber is £3. 

; III.—Unuimirep SERVICE. 

Annual subscription for connection with any exchange within two 
miles of the subscriber’s premises, together with an unlimited 
number of calls :— } 

(a) For the first line, £17. 

(b) For each additional line connecting any premises of the same 
subscriber with an exchange, £14. 


IV.—Cath OFFicE Fax. 
For any call from a call office to any subscriber in the London 
area, 2d. 
V.—ADDITIONAL ANNUAL CHARGE. 


(a) Where the premises of any subscriber at the ordinary message 
rate or at the unlimited service rate are more than two miles from 
the exchange, for every additional quarter ofa mile, £153, 

(6) Where the msin circuit of a party line exceeds two miles in 
length, for each additional quarter of a mile, for each sub- 
scriber, 10s. 

(c) For each extension line connecting two parts of the same 
premises of a subscriber, where the line is not more than 110 yds. 
in length, 30s. ; 

(d) For each additional 110 yds. of sucha line, 10s. _ 

(e) For each extension line connecting separate premises of the 
same subscriber, and not more than a } mile in length, £3 10s. 

(f) For each additional } mile of suchaline,£1 5s. } 

Post Office subscribers will have the right to communicate with 
subscribers of the National Telephone Company in the London 
exchange area at the same rates of charges as for communication 
with other Post Office subscribers. 

General Post Office, November, 1901. 








BUSINESS NOTES. 


Winn'’s Water Gauges.—Messrs. Charles Winn & Co., 
of Birmingham, are the patentees and sole makers of the automatic: 
water gauges and removable gauge glass protectors, which we illu: 
trate on the next page. The water gauges, used in conjunction with 
the removable protector, as shown in the illustrations, are claimed 
to be a distinct advance in boiler and engine fittings oa account of 
their convenience and safety. The special advantages of the gauge 
consist in the provision of efficient automatic valves in both steam 
and water arms, which are so arranged that, although they close in- 
stantly in the event of the glass ing, it is impossible to so 
manipulate them as to cause a false water level to be shown. More- 
over, the automatic valves in no way interfere with the free working 
of the gauges, and form no obstruction to a test or cleaning rod 
being passed into the boiler through straight passages. The valves 
are attached to their respective inspection plugs in such a way that, 
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although perfectly free to seat themselves on the glass breaking, 
they are removed with the plugs to which they are attached, and 
therefore are not liable to be lost. The safety arrangement in the top 
or steam arm differs in construction from that in the water or bottom 
arm ; in the former it consists of a ball fitted freely upon a support- 
ing spindle, and attached by means of a link and angle swivel to 
the top inspection plug, the link and spindle being of such a length 
as to cause the ball to lie against one or other side of the body clear 
of the steam passage, as shown in the cross-sectional view. In the 








REMOVABLE PROTECTOR. 


bottom or water arm a large ball is fitted loosely upon a hori- 
zontal spindle, with the seating immediately below the 
glass. In the event of the glass breaking, both valves 
are instantly driven to their respective seatings by the rush 
of steam and water. The arrangements for blowing through 
are such as enable this operation to be performed without interfering 
with the automatic valves; but to provide for blowing through the 
steam arm only, the water arm being shut off and the drain 
open, a by-pass is arranged in the steam arm in such a way 
that, by reversing the handle from the working position, 
a clear blow through the glass is obtained. The protector 
is of novel design, hinged at the front, as shown in the figure, and 
possessing the important feature that it can be removed from the 
guage ; also the plate glasses, which are 4 in. thick, can be taken out 
of the frame of the protector in an instant, without the aid of any 











Cross-SECTION. 


ELEvatTION. 


tools whatever, the whole operation being performed by opening 
the clips with the fingers. Both the top-glass and bottom-glass 
packing nuts can be adjusted with the protector in position, which 
is a great advantage, as gauge glasses frequently fail during this 
operation. The protector has four glasses, and almost encloses the 


gauge glass, but has an opening approximately 4 in. wide at the 
back to prevent any accumulation of pressure. We are informed 
that large numbers of these water gauges and protectors are in 
service on the Midland and other English railways; they are also 
made in other forms for land boilers and marine work. 


Employers’ Liability —Garuick ». THE ALLIANCE 
ELeEctTRIcaL Company.—This case was heard on October 24th at 
the Preston County Court. The action was brought by Thomas 
jarlick, electrical assistant, against the Alliance Electrical Company, 
Limited, 137, Regent Street, London, W., under the Employers’ 
Liability Act, 1880, claiming damages for personal injuries sustained 
by the plaintiff on July 19th, 1901, at the Fulwood Workhouse 
whilst employed by the defendant company, owing to the scaffold- 
ing on which the plaintiff was directed to work being negligently, 
improperly, and imperfectly erected, by reason of. loose and 
improper packing being used under the trestles of the scaffolding, 
which, it was alleged, became displaced, and allowed the said 
scaffold to give way and collapse, throwing the plaintiff to the 
ground and breaking his right arm. Mr. Mansfield, barrister, 
appeared for the plaintiff, and Mr. Keogh, barrister, for the 
defendant company. It appeared that in January last plaintiff was 
engaged by the defendant company to instal the electric light in the 
Fulwood Workhouse: On July 19th he. was told by his foreman, 
Mr. Brewer, to fix wires in the engine room of the workhouse, and 
mounted a scaffold for that purpose. Previously he asked the fore- 
man if the scaffold was all right, and he said it was perfectly safe. 
Plaintiff mounted the scaffold, and after working on it for an hour 
the whole thing collapsed, with the result that plaintiff was thrown 
to the ground and suffered severe injuries, his right arm being 
broken. It appeared that the scaffold had been fixed up some time 
before, and probably properly, but defendants or their men had 
removed some padlocks, which he alleged made it unsound, causing 
it to fall. The plaintiff gave evidence in accordance with this 
statement. In reply to Mr. Keogh, he denied that he assisted 
Mr. Brewer to pack the scaffold before he went on. Dr. Pimley was 
called to describe the injuries. He said it would be 12 months 
before plaintiff would be able to resume his employment. Mr. 
Keogh, for the defence, submitted that there was no case to answer. 
There had been no evidence adduced that the scaffold was faulty, 
or that there were any defects in the materials used. His Honour 
thought there was a case to answer. William Brewer said he had 
been foreman engineer for the defendants, who were electrical 
engineers, for about 18 months. On July 19th he told the plaintiff 
to go and work in the engine house at the workhouse. Plaintiff 
asked him if the scaffold was fit to go on, and he replied that it was. 
He did not know whether plaintiff tested it or not, but witness 
tested it, and put some packing under the trestle. His Honour said 
he would reserve his decision until the next Court. We hope to 
publish it in a subsequent issue. 


International Electric Telephonic Specialities.— 
As electric traction develops, the necessity of protecting telephone 
lines against stray or sneak currents becomes more apparent. This 
has been recognised by the telephone engineer, and suitable high 
voltage guards are employed at the switch room, but the sub- 
scribers’ instruments also require protection, and although one may 








LIGHTNING ARRESTER AND HIGH VOLTAGE GUARD. 


find such subscribers’ instruments fitted up with high voltage guards 
and lightning arresters in Glasgow, where the Municipal Exchange 
has adopted this outfit from the very commencement, it is con- 
spicuous by its absence in London. We illustrate an apparatus, 
manufactured by the International Electric Company, of London, and 
supplied by them in large quantities, which combines a carbon plate 
lightning arrester with high voltage guard. The heat coil has a 
nickel wire of ‘1 mm. diameter, which, when a current exceeding 
‘25 ampere passes for a duration of more than 15 seconds, will 
fuse, and the pin soldered on to the coil by Woods’s metal will be 
pulled out by the German silver spring, thus disconnecting the in- 
strument and preventing its being damaged by a heavy current, 
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The lightning arrester is made of ‘two carbon plates between which 
erforated mica strips are inserted, and will likewise protect the 

subscribers’ instruments from damage when struck by lightning. — 
Where the toll system of charging is in vogue a counter is indis- 

pensable. The telephone counter we illustrate above is designed to 


| 





LIGHTNING ARRESTER AND H1GH VOLTAGE GUARD. 


enable any subscriber to record privately the number of calls he 
has made. It is provided with an automatically moving counter, 
which can be easily reset after 10,000 conversations have taken 
place. A simple touch of the plunger suffices to record a con- 
versation. 

{t is a well-known fact that in coal mines disastrous explosions 
are not infrequently wrought by sparks emanating from the electric 
signalling installation. 





MorsgE PLUNGER For Coat MINE. 


_The International Electric Company have constructed a water- 
tight and gas-proof Morse plunger and pull, for which they claim 
that they fulfil all the requirements of absolute safety combined 





TELEPHONE COUNTER. 


with solid construction, neat appearance, and comparatively low 
price, so that their use in mines generally will not be found to 
exceed the expenditure hitherto made for obsolete and out-of- 
date arrangements. Both plunger and pull are mounted on 
cast-iron, and the terminals for the three wires are made in the 
shape of stuffing boxes or glands. A paraffined cord Isid round 
the rim of the case is tightly pressed against the cover by 
means of screws, a channel accommodating half of the cord being 
provided in the cover. The plunger and the pull are likewise made 


in the shape of stuffing boxes, thus making the apparatus gas-proof 
in the true sense of the word. ’ 

Norre.—The signalling pull is illustrated on p. 835; the error in 
the title attached to the figure was noticed too late for rectification. 


Power Measurement in Workshops.—In order to 
take full advantage of the possibilities of electrical driving, each 
motor should be provided with an indicator, to show how much 
power is being supplied to it. This not only enables the man in 
charge to at once detect any defect in the motor, or in the shafting 
which it is driving, but also, particularly in the case of a large 
machine tool, driven by a single motor, shows at a glance whether 
the machine is being worked in an economical way or not. A diffi- 
culty, frequently experienced, has been to find measuring instru- 
ments which would fulfil the necessary conditions.’ The instrument 
must be dead-beat, unaffected by stray magnetic fields, strongly 
made, and so cheap as not appreciably to increase the cost of the 
installation. For the purpose in view, the “ Universal” instrument 
introduced by Messrs. Everett, Edgcumbe & Co., and recently 
described in these columns, would appear to answer, to a high 
degree, all these requirements. As, however, to many users of 
motors electrical terms are somewhat unfamiliar, Messrs. Everett, 
fidgcumbe & Co. have devised what they call a “ Horse-power indi- 
cator,” which shows directly the horse-power delivered to the motor 


BY, 


Ns Vue \\ 
AT 500 
\._ > — ll = 
a 





HorsE-Powkr INDICATOR. 


at a given supply voltage. When preferred, the instrument can be 
graduated in ‘‘ brake horse-power ” at the motor pulley, taking into 
account the losses in the motor. It was suggested by Mr. J. Aspinall, 
at a recent meetinz of the Liverpool Engineering Society, that it 
would be most useful to insert a wattmeter in each motor circuit, as 
by this meaus a foreman would be able to see at once whether a 
drill, for example, required grinding. He pointed out that this 
would be particularly useful in the case of multiple drilling machines. 
While, of course, a wattmeter is the ideal instrument for the pur- 
pose, it seems doubtful whether the extra cost would be compen- 
sated for by the advantage gained. Great accuracy is not required, 
and small variatio: s in the voliage need not, as a rule, be taken 
into account. For these cases, however, in which a wattmeter is 
required (e.g., when alternating current motors are used), Messrs. 
Everett, Edgcumbe & Co. Lave introduced an inexpensive type of 
dead-beat wattmeter in a round case, somewhat similar in appear- 
ance to the instrument illustrated, which, it is claimed, answérs 
every requirement. When the great advantage of being able to see 
at any instant exactly what power is being taken by the machinery 
is realised, it is probable that the adoption of such instruments, 
involving, as it does, an increase of merely 1 or 2 per cent 
in the cost of the motor, will speedily become general. 


Fire Prevention.—The May-Oatway Fire Appliances, 
Limited, have just been instructed by the Ilford Urban District 
Council to protect their new Town Hall by the May-Oatway fire 
alarm system, and to place it in direct automatic communication 
with their brigade. It is considered that any fire breaking out will 
announce itself within a few seconds, and will summon the brigade 
without human initiative. A neat list circulated by the company 
explains the system and its merits. 


Book Received. — “ Fowler’s Mechanical Engineer’s 
Pocket Book for 1902.” Edited by W. H. Fowler. Manchester: 
Scientific Publishing Company. Is. 6d. net and 2s. 6d. 


Scale and Corrosion in Boilers.—We have received a 
pamphlet on this subject, written by ‘An Expert,” which 
deals with the question of boiler scale, and points out the folly of 
using boiler compositions irrespective of what the water to be 
treated may contain. The article recommended is called 
** Dejecoline,” and it is said to be never prepared except by the aid 
of an analysis of the water to be treated. It is claimed to be not 
only a preventer, but also a remover of scale, and to be a safe 
remedy that will not injure plates or fittings. The pamphlet is well 
written. Wecannot vouch for this disincrustaut, as we have had’ 
no personal experience with it, but its promoters certainly appear 
to understand the importance of their subject and the principles to 
be observed in its treatment. We might add that modern high 
pressures and high temperatures have introduced new features into 
the incrustation difficulty. Dejecoline is being sold by the 
British Boiler Fluid Company, 10, Church Row, Limehouse, E. 
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Hookham’s 1901-type Electricity Meter.—Messrs. 
Chamberlain & Hookham are placing on the market a new meter for 
continuous current which presents several points of interest. As in 
the ordinary and well-known pattern, the working parts of the 
meter consist of a cylindrical copper armature, a, rotating upon a 
vertical spindle, 8, which is supported on a jewel bearing, c, and is 
held in place by a spring bearing, p. The armature rota‘es in an 
annular chamber, H, formed partly by the poles of the meter, partly 
by an antimony block, t; this chamber is filled with mercury to a 
height shown on a gauge glass at the front. An intense magnetic 
field is produced between the pole-pieces, K, L, by a permanent 
magnet,m. Thecurrent to be metered enters the lower part of the 
chamber by the conductor, F, and passes up the armature between 
the pole-pieces to the conductor, Gc, causing the armature to revolve. 
The brake force of the meter is provided by the Foucault currents 
induced in the revolving armature by the same magnetic field 
which produces the driving force. The armature is plated with 
platinum at the points where the current enters and leaves it, 
to protect it from the action of the mercury. The chamber is 
closed at the top with an ebonite cover, p, through which the 
spindle _ passes. The latter is provided with balance 
weights, Q and R, adjusted so that the armature practically floats 
in the mercury, the pressure on the pivot being very slight. By 
means of a lifting device, s, only partly seen in the illustration, the 
armature can be lifted so as to relieve the jewel bearing and to 
prevent it from being injured in transit; at the same time the 
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DraGRAMMATIC SECTION OF HookHaM METER, 1901. 


mercury chamber is completely sealed by the pressure of the 
balance weight, Q, against a rubber washer, w, inside the cover. The 
upper balance weight, R, carries a steel pin, x, which engages with 
the first wheel, y, of the integrating train aud advances it one tooth 
for cach revolution of the armature. The mechanism is enclosed in 
a cast-iron box, from which it is insulated with ebonite blocks, z. 
In order to increase the range and accuracy of the meter, the 
current to be integrated passes round a coil wound upon an iron 
core, V, which is so arranged as to weaken the magnetic field when 
the current is strong, and to reduce the braking force relatively to 
the driving force: thus the error duc to the fluid friction of the 
mercury increasing faster than the speed is rectified. It is note- 
worthy that this object is attained, not by weakening the flux 
through the permanent magnet, but by diverting part of it from 
the pole-pieces and armature; thus an excessive current, as 
feom a short circuit, does not tend to weaken the magnet. The 
range of the meter is limited to 5 amperes, and the drop through 
it does not exceed 0°4 volt at full load, while the record starts with 
» ampere. The train reads directly in Bb. of T. units at constant 
pressure, and is provided with testing dials for verification at low 
loads. A double seal is provided, so that the connections can be 
made without restandardising. The door opens diagonally, so that 
it tends to remain entirely open or closed as may be desired, and 
at the same time affords easy access to the mechanism. A rubber 
gasket prevents the entrance of moisture and dust. Lastly, the size 





of the meter is very small. We have examined a sample meter, 
and are strongly impressed with the excellence of its design and 
construction, and its special suitability for small installations— 
though it 1s capable of dealing with 40 8-c.P. lamps alight at once 
on a 240-volt circuit. The sole agents in this country are, of course, 
Messrs. Venner & Co., of 6, Old Queen Street, Westminster. 


The “Ark” Lamps.—The accompanying illustration 
shows a specimen of the special ornamental enclosed arc lamps 
(‘‘ Ark” type) manufactured by Messrs. Johnson & Phillips, of Old 
Charlton, Kent. These lamps have been specially designed for use 
in hotels, restaurants, theatres, and other places where the ordinary 
enamelled cased lamps would be out of place. Careful attention 
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Messrs. Jounson & PHILties’s “ Ank” Lamp, 


has b2en paid to producing globes t' a‘ will give a light to harmonise 
with incandesc:nt lamps, and atcer much experimenting the 
makers have succeed in doing this by using tinted globes—not of 
the ordinary coloured glass, but of a special quality that diffuses and 
alters the colour of the light without cutting off an appreciable 
amount. The lamp illustrated is finished in polished brass, 
relieved with black panels, and has a very handsome and strikiog 
appearaice. 


A Remarkable Are Lamp.—We are informed that 
Mr. F. R. Hill, late partner of the firm of Hill, Gifkins & Co., has 
invented a single globe arc lamp which will burn for over 200 hours 
with 10 in. positive and 53 in. negative carbons, 13 mm. diameter, 
taking 5 amperes at 100 volts. The mechanism is said to be ex- 
tremely simple, there being only one working part, and the whole 
lamp can be made fora few shillings. It is thoroughly we :therproof, 
as is proved by the fact that a stream of water directed upon the 
lamp from above, and the blast from a 24-in. fan, had no appreciable 
effect upon it. The efficiency is stated to be 93 per cent., and the 
over-all length is only 20 in. There is no shadow in the globe, and 
the lamp burns steadily under a considerable variation of pressure. 
The importance of being able to use only one globe, and yet obtain 
the advantages of long burning, and of a thoroughly efficient lamp, 
will be at once evident. The lamps will be made to take from 1 to 
6 amperes. The alternating type is quite silent, and burns for 90 
hours, and no choking coil is required ; this lamp has taken over 
three years to perfect. Inthe series lamps a special and simple 
device has been adopted to keep both arcs at the same length, and 
practical trials have shown that thia result has been achieved. These 
remarkable claims are bound to attract atteution ; we have not our- 
selves seen the lamp, but we shall certainly look forward to doing so, 
with much interest. 


Electric Lift,—The extensive alterations which are to be 
made in connection with the Royal Apartments at Epsom Grand 
Stand will embody an electric passenger lift, the order for which 
has been entrusted to Messrs. Archibald Smith & Stevens, Queens 
= Battersea. The whole of the machine will be of home manu- 
acture. 
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Electrical Wares Exported. 





Wz5xk ENDING Nov. 20TH, 1900, | Wx mnpDInG Nov. 197, 1901. 
Amsterdam .. -. Value £197 | Amsterdam .. .. Value £178 
Auckland rt -t oe Auckland .. oa a Ye 24 
Bombay ae oe oe -. 883 Azores. Teleg. mat. .. 150,100 
,  Teleg. wire oo -- 8&1 | Boca.. “e ee oe ee 2 
Buenos Ayres oe ve a 72 | Bombay... oa a o TE 
a Teleg. mat, oo Oe oe Teleg. apparatus .. 42 
Calcutta Se oe oc” Sa Buenos Ayres. Teleg.cable .. 388 
Cape Town .. ee ee -- 381 | Calcutta .. ee ee - 1,348 
Christchurch ee “- ee 37 Cape Town .. a $e oo 962 
Constantinople... a +. 162 | Copemhagen. Teleg.wire .. 175 
is Teleg. wire és 88 Durban oe ae es eo. 949 
Durban ne ee te eo. 214 East London. Teleg.mat .. 3651 
Kast London ‘i Py -- 184 Fremantle .. es se - 25 
Genoa . oe ra 40 Hamburg .. ae oe “6 49 
Gibraltar — .. _ ae on 29 Hong Kong.. oe rs uae ee 
Halifax. Teleg. cable .. -- 1,817 Melbourne .. éa es ee 20 
Hamburg .. : eo ee 18 ” Tramway cable .. 561 
‘ Teleg. mat. .. -- 400 Monte Video “ a a 93 
Hiozgo. Teleg.cables .. oo «=O Montreal .. ae oe oo eae 
Lyttleton .. eo “se - New York .. ee oe os 35 
Mauritius .. rahe <% a 68 Ostend rr oe es a 16 
Me!bourne .. ee a ee «935 Rangoon .. ee ee = 1l 
Ostend ae ee ae e. 1,251 Shanghai .. ae wa -. 502 
Otaco.. oe ee oe e- 182 Sydney ee ee ee -. 860 
Port Chalmers ve ee eo 15 Wellington .. oe we ee 55 
Port Elizabeth se “a oe °296 ‘ 
Rio Janeiro .. oe ee Re 80 
~~ Teleg. mat... «» 1,147 
Singapore 2 ae we re 62 
Sydney =r se ae +» 675 
Trinidad a oe in oe 7 
Valparaiso .. ve eo ee 73 | 
Wellington .. ea <a ie. ae 
Yokohama .. ee we -- 1,688 
: Teleg. cables .. 8,835 
Total aie £28,221 Total on £157,452 


( 





Foreign Goods Transhipped. 
Rarhadoes. Teleph. appar. Value £30 | ° 


The Atkinson-NSchattner Maximum Demand Indi- 
¢ator.—This instrument, which is suitable for both alternate and 
continuous-current circuits, works upon the principle of a balanced 
amnieter, an iron or laminated iron core being sucked into a coil 
proportionately to the current passing. As will be seen from the 
illustration, there is a glass tube having a certain number of steel 
balis in it. The remaiing space in this tube, which is bent in the 
peculiar form shown, is filled with glycerine. Above the top circular 
part of the tube an ordinary ammeter scale is arranged, which can be 
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View oF M.D. Inpicator, CLosep. 


read from the outside, so that an ammeter is at once combined with 
the maximum demand indicator. The instrument is set to zero by 
means of the brass ball adjustment seen on the right, all the balls 
being in the top circular part to the left of the pointer. Any cur- 
rent going through the instrument will then deflect the moving 
portion correspondingly, and the balls to the right of the pointer 
will slowly roll down and fall into the straight leg of the tube. 

‘he number of balls down is the record of the maximum demand, 
‘ud a table is arranged as shown, showing the rebate corresponding 
to the maximum demand. Thus, in the case of our illustration, a 





current of 5 amperes is passing, corresponding to four balls down. 
The action of the balls is certain and slow, and whilst swinging or 
a sudden instantaneous short circuit does not affect the instrument, 
it is sensitive enough to record the slightest increase of current, if 
such an increase is on for over 2 minutes. The glass tube is easily 
taken out by hand, as it is only held in position by horseshoe 
clips, and the instrument can be reset by removing the tube, turn- 








IntERIOR OF M.D. INpicaTor. 


ing it upside down, and returning it to the clips. The Atkinson- 
Schattner demand indicator is made in a solid cast-iron case in a 
very compact form, the outside dimensions of the instrument 
being 74 in. X 8in. X 24in. Although these instruments have not 
been placed on the market for over a fortnight, we understand that 
the demand for them is exceeding all expectations. The device is 
a distinctly pretty one, and marks quite a new departure in elec- 
trical apparatus. . 


Bankruptcy Proceedings. — The first meeting of 
creditors and public examination of G. J. Shave, electrical engi- 
neer, of Chiswick, Richmond and Kilburn, are to be held on 
November 23rd and December 6th respectively, the former at Temple 
Chambers, E.C., the latter at Brentford Town Hall. 


Liquidations.—The Hampstead Electric Supply Com- 
pany, on October 26th, passed resolutions winding up voluntarily 
for reconstruction, with Messrs. W. H. Chantrey and J. D. 8. Bogle 
as liquidators, The name of the new company will be the North- 
West London Electric Supply Company. 

The Hiram S. Maxim Automobile Syndicate is winding up volun- 
tarily. Liquidator, Mr. H. C. Emery, 15, George Street, Mansion 
House, E.C. 


Catalogues.—The International Electrical Engineering 
Company, of Clun House, have sent us copies of their Bulletins, 
Nos. 1 and3. No. 1 describes a complete electric power installa- 
tion which has been carried out by their Li¢ge works for the 
Audun-le-Tiche blast furnaces and mines, Lorraine. The installa- 
tion comprises two 400-H.P. slow speed steam dynamos, electric hauling 
gear pumps, electric locomotives, &c. Bulletin No. 3 deals fully 
with the various types of locomotives made by the company, viz., 
mining locomotives for underground work, surface narrow gauge 
locomotives, factory or shunting locomotives, tipping or foundry 
locomotives. These are all made to standard pattern, and the 
work is carried out on the company’s premises. The bulletin 
contains a table of leading dimensions, horse-powers, weights, &c. ; 
also a list of firms to whom locomotives have been supplied. It 
has a number of illustrations, including a photograph of one of the 
100-H.P. gearless motors supplied by the company to the Belgian 
State Railways. 

The International Electric Company’s October circular brings to the 
notice of the trade the “‘ Electra” arc lamp carbons for alternating 
and enclosed lamps, and “ Orieco” carbons for direct current lamps. 
Watertight accessories for mines, collieries, &c., are among the other 
things mentioned. 

Messrs. Fleming, Birkby & Goodall, Limited, of Halifax, who are 
the sole makers of the. “‘Teon Belt,” have extended their premises 
and installed additional machinery and plant at the “ Teon ” branch 
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works at Fleetwood in order to cope with the demand for their 
belting. A new list of testimonials, prices, and general details is 
just issued. 

Messrs. R. Waygood & Co., Limited, have issued an abridged 
catalogue illustrating and describing their various lifts and cranes. 
Several pages are devoted to their patent direct-coupled electric 
lifts for passenger service, and a list appears of places in London, 
the provinces, and abroad where these are doing service. 

@ Messrs. Royce, Limited, of Hulme, have sent us copies of two 
excellently got up catalogues. Section I. is devoted to illustrated 
descriptions and tabulated data of their dynamos and motors. 
Section III. deals with motor starting switches for tramcar work, 
hoists, &c., and resistance frames. 

The Union Electric Company’s new list (No. 21) deals with their 
four-pole types of direct current dynamos and motors. Machines 
of a large variety of speeds are listed, and it is clearly indicated by 
means of a thicker type of lettering, which patterns are kept in 
stock. Nearly the whole of the data are in tabulated form. Draw- 
ings show foundation plans and details of shafts, &c. 

The Glacier Anti-Friction Metal Company, Limited, of 91, Queen 
Victoria Street, E.C., have sent us a pamphlet explaining the uses 
and advantages of their metal, which was introduced a few years 
ago, and giving a few tests and reports thereon. The metal is 
claimed to be excellent in its use for bearings, as it does not spread 
under heavy pressures, is satisfactory under high speeds, does not 
cut or score the journal, and prevents bearings running hot. It is 
employed for lining the bearings of dynamos, high speed engines, 
tramcars, railway carriages and wagons, &c. 

Messrs. Best & Lloyd, Limited, of Birmingham, are about to issue 
a new trade catalogue of their latest designs of electric light fittings. 
Several advance sheets of these lists are before us, and they show 
some very good designs of hall lanterns, suspension fittings and 
electroliers. They are designs which should appeal well to 
the trade during the present season. 

The Stanhope Water Engineering Company, Limited, send us a 
pamphlet dealing with their apparatus for removing salts of lime 
and magnesia from hard water, the re-agents being supplied auto- 
matically in the proper proportioas, no matter what the rate of flow 
of water through the softener. A combined softener and feed 
waterheater is also described, and a list is given of some of the 
users of the Stanhope apparatus, amongst whom occur some elec- 
tricity supply authorities. 

We have received from Messrs. Marconi’s Wireless Telegraph 
Company, Limited, a copy of their price iist of telegraph instru- 
ments for both “ wireless” and ordinary telegraphy. These are 
manufactured entirely, in quantity, at the company’s works, and 
comprise induction coils, Morse inkers, relays and all sorts of 
accessories. 

Messrs. Shipham & Co., Limited, of Hull, have brought out a new 
list illustrating Green’s patent accessible feed check valves, which 
are intended to meet the demand for an improved and reliable 
valve. The construction renders it unnecessary to blow down the 
boiler in the event of grit or other foreign substance becoming 
:odged under the seat of the working valve, as by closing the top 
valve, connection with the boiler is shut off, and the bottom valve 
and its seat can then be drawn for inspection or repairs without 
suspending the ordinary working of the boiler. Marine engineers 
will note that this does away with the uecessity of refilling boilers 
with cold sea-water. This valve is said to be absolutely free from 
vibration when in use, consequently the wear of the working parts 
is small, and it has long life. The valves can be supplied with 
either mitre or flat faces, and with screwed or plain spindles. 
Messrs. Shipham also send ts a copy of their abridged catalogue of 
standard steam fittings. Messrs. John Wilson & Co., of 49, Lime 
Street, E.C., are the London agents. 

A special price list of motor car ignition cells has been brought 
out by the Hart Accumulator Company, Limited, of Stratford. 

The New Century Electric Company, of Caledonian Road, N., 
are circulating a small pamphlet introducing their deferred pay- 
ment system to those who are anxious to put electric light or power 
installation into their premises. The customer makes a first pay- 
ment of 25 per cent. of the cost of the work, and pays off the 
remainder in monthly instalments. 

The Berliner Telephone Manufacturing Company have issued a 
new pamphlet describing their ‘‘ Twencen” domestic telephones, 
and also a leaflet dealing with their automatic intcrcommunication 
telephone. 

Messrs. Falk, Stadelmann & Co., Limited, have sent us a copy of 
their new list, No. 126, for their electrical catalogue It details 
their electrical glass ware, ‘‘ Electra” glow lamps, accessories, and 
the “Cremorne” illuminating devices already described in the 
ELEcTRICAL REVIEW. 

Messrs. Babcock & Wilcox, Limited, have published a new circular 
of their patent steam superheaters. By means of diagrams the 
principles of these superheaters are shown and their application to 
water-tube and Laucashire bvuilers is shown. 


Fire.—The premises cf R. P. Allam & Oc., electrical 
engineers, 11, Hatton Garden, E.C., were badly damaged by fire on 
Saturday las‘, 


For Sale.—The Liverjool Tramways Committee want 
offers of the purchase of one compound-wound Crompton dynamo 
(80 amperes, 110 volts, 700 revolutions per minute). See adver- 
tisement pages to-day. 

At Manchester, on Noven.ber 28th, Messrs. Percy Huddleston and 
Co. will offer for sale by auction a number of open and enclosed 
arc lamps, dynamos and motors, electric light fittings, accessories, 
&e, See our advertisement pages for details, 


Codd’s Electrolytic Interrupter.—This modification 
of Wehnelt’s break, which was described in our last issue, is being 
placed on the market by Messrs. W. Watson & Sons, of 313, High 
Holborn. As will be seen from the accompanying illustrations, it 
is of very simple construction. Fig. 1 shows the portable form, 
enclosed in a teak box, with carrying strap; fig. 2 is the laboratory 
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Fia. 1. Fia. 2. 


form. The interrupter consists of a platinum wire sliding in a fine 
glass tube, and capable of adjustment by means of the milled-head 
screw, giving a range of 4to 20 amperes. The instrument can be 
used on pressures between 12 and 300 volts, and by putting two in 
series great increase in the spark length can be obtained, with less 
current. 

“E,L.B.” in Belgium,—The Belgian Electric Lighting 
Boards, Limited, has been incorporated at Brussels this month. 
The company will work the parent syndicate’s patent rights through- 
out Belgium and Holland. Letters to be addressed to Messrs, 
Mombel Bossart et Fils, 33, Rue St. Lazare, Brussels. 


Foreign Electrical Imports.—The value of the foreign 
electrical goods and apparatus imported into this country during 
October last is returned at £52,961, as compared with £46,651 in the 
preceding month, and £174,524 in October, 1900. So far as the 
year has gone there has been a large decrease in the imports, the 
returns for the 10 months ending with October last showing a total 
of only £736,781, as compared with £969,223 in the corresponding 
10 months of 1900. 

Natal, — According to the cfficial trade returns, the 
imports for the nine months ended September 30th, 1901, included: 
Electrical fittings, £40,202; electrical material _(free), £32,328 ; 
telegraph material, £4,866 ; telephone material, £5,648. 


Tariff on Electrical Machinery and Apparatus for 
the Philippines.—By authority of the President of the United 
States, and with the approval of the Secretary of War, the Philip- 
pine Commission has enacted a new tariff law for the Philippine 
Archipelago. It is known as the Tariff Revision Law of 1901, and 
will take effect on November 15th, 1901. The new rates of elec- 
trical machinery and appliances are quoted by the New York 
Electrical Review as follows:— : ae 

Apparatus and appliances (not machinery) for electric lighting 
and power:—Switches, cut-outs, lamp sockets, shade holder, 
rosettes, plugs, brushes of copper and carbon, wet aud dry batteries 
complete, tapes and compounds for winding wires, testing sets, 
testing bells for current, arc lamps and fittings fur same, fuse boxes, 
insulating coils and all insulating materials not elsewhere expressly 
provided for, $3 per 100 kilos, net weight. ; ; 

Galvanometers, amperemeters, voltmeters, $25 per 100 kilos, net 
weight. Only articles used exclusively in the generation and dis- 
tribution of electric currents for light or power shall come under 
this classification. s 

Storage batteries for lighting or power, $25 per 100 kilos, net 
weight. ' 

Dynamos, generators, exciters, and all other machinery for the 
generation of electricity for lighting or for power, also transformers, 
$5 per 100 kilos, net weight. 

Incandescent lamps, electric, mounted or not, $2 per 100. p 

Porcelain, plain, in electric insulators and other similar articles, 
not decorated, $4 per 100 kilos, gross weight. 

Cables, 75 cents per 100 kilos, net weight. _ 

Copper‘and alloys of copper in wire, galvanized or not :—1 mm. 
or more in diameter, $4.50 per 100 kilos, net weight. Less than 
1 mm. in diameter, $4.50 per 100 kilos, net weight. Silvered or 
nickled, 35 cents per kilo, net weight. Copper and alloys of copper 
in wire, covered with textiles, not elsewhere provided for, or with 
insulating materials, cables for conducting electricity over public 
thoroughfares, $5 per 100 kilos, net weight. : 

Carbons prepared for electric lighting, $5 per 100 kilos, gros 
weight. 

Aaboaatilies for passengers and merchandise, $60 each. 

Submarine telegraph cables are free from duty, subject to the 
formalities prescribed in each case by the customs authorities. 

The metric system of weights and measures as authorised by 
Sections 3,569 and 3,570 of the Revised Statutes of the. United 
States, as at present in use in the Philippine Islands, is to be 


continued. 
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Trade Announcements.—Messrs. Young & Marten, 
Limited, of Stratford, wish to notify the trade that they have 
entered into very large agency contracts for the supply of electric 
lamps during the coming season. They have issued a circular 
quoting very low net prices. Special prices are quoted as an 
inducement to customers to place a season’s order. 

Electric Lighting Boards (British Manufacturing Company), 
Limited, have transferred their sales department to 9, Grosvenor 
Mansions, Victoria Street, Westminster, which will serve as the 
head depét, and to which address all inquiries as to goods should be 
made. The company’s counting house was also transferred to this 
address on November Ist. 

Mr. Archibald Campbell, 28, Gray’s Inn Road, London, E.C., will 
in future represent Robert Hanke’s Nachfolger, of Ladowitz, in the 
United Kingdom. An illustrated catalogue showing the general range 
of insulators manufactured and stocked largely, may be obtained 
on application. A speciality is made of china parts required 
where great resistance is absolutely necessary. Balance weights, 
H.V. roses, cut-outs, tubes, cleats, &., are among the firm’s manu- 
factures. 


What the British Consuls have to Say.—Rio Tele- 
phone Service.—Acting Consul-General Rhind, in his report on the 
trade and commerce of Rio de Janeiro for the year 1900, received 
at the Foreign Office on October 7th last, states that there is in Rio 
a telephone service operated with German capital, but its success 
scems to be far from complete, the subscribers numbering only 
about 600, which is a small proportion for a city with the large 
population of Rio. The material and construction of the system, 
he remarks, appear to be all that can be desired, but the charge is 
high, 200 milreis per annum, and complaints are made of defective 
service. He thinks it is only right to explain, however, that any 
irregularity of the latter kind is greatly, if not exclusively, the 
result of interruption of the lines caused by robbery of the wires, 
which, until quite recently, was of almost nightly occurrence. It 
is stated that 358,154 yds. of wire, of the value of 60,000 milreis, 
iiave been stolen from the public installations within a period of 18 

ionths. This state of things, the British Consul remarks, is re- 
-rettable, as the city has much need of some such service, tele- 
uraphie and messenger accommodation for local purposes being 
almost non-existent, while the population is spread over an area 
more than usually extensive and tedious to travel. 


Service of Electric Power for Rio Industries.—A project for 
equipping the city of Rio de Janeiro with a supply of electric 
power for industrial and other purposes, Acting Consul-General 
hind reports, appears to be on the road to realisation, plans having 
been presented and approved by the municipality. The works are 
to be completed in 18 months from date of approval. The motive 
force for generating the power is hydraulic, and will be derived 
from waterfalls distant about 44 miles from Rio. 


Telegraphs and Telephones in the Leeward Islands.—In the report 
on the Leeward Islands for the year 1900, received at the Colonial 
Office in October last, the following particulars are given of the 
telegraph and telephone services of the islands. The subsidies 
paid to the West India and Panama Telegraph Company amount to 
£1,600 per annum, of which Antigua pays £600, St. Kitts-Nevis 
£600, and Dominica £400. There is no telegraphic communication 
with either Montserrat or the Virgin Islands, but hopes are enter- 
tained of its being established, in the case of the former island, in 
the near future. The Direct West India Cable Company’s cable is 
also laid as far as Jamaica, vid Halifax and Bermuda, the line 
passing entirely through British territory. By either route tele- 
grams can be sent to all parts of the world. The charge to the 
United Kingdom is 4s. 74d. per word, with a preferential rate for 
Government telegrams of 3s. 14d. per word. Telephone systems 
are in operation in the Presidencies of Antigua and St. Kitts, there 
being in the former island 275 miles of wire, and 142 instruments 
in use, and in the latter 204 miles of wire and 79 instruments in 
use. The expenditure in Antiguaon the telephone system in 1900 was 
£775, and the receipts £695. In St. Kitts the expenditure was 
£456, and the receipts £337. In Dominica several of the public 
oftices are connected by telephone, and it is hoped shortly to extend 
the system around the island. 


German Imports and Exports of Electrical Machines.—In a recent 
report on the German iron trade in 1899 and 1900, classified tables 
of imports and exports are published, and under “ Electrical 
Machines ” the following figures are given as the total imports into 
Germany from all countries for 1900:—4,350 metric tons valued at 
3,915,000 marks. Of that total the United Kingdom contributed 
239 tons, the United States of America 343 tons, Austria-Hungary 
2,082 tons, Switzerland 977 tons, Belgium 401 tons, France 128 tons, 
the remaining 180 tons not being accounted tor. The exports of 
electrical machines from Germany to 68 foreign countries during 
1900 amounted to 12,918 metric tons, valued at 11,626,000 marks. 
Of that total 958 tons were sent to the United Kingdom, 1,829 tons 
to Italy, 3,077 tons to Russia, 1,197 tons to Austria-Hungary, 1,061 
tons to France, 763 tons to Spain, 608 tons to Belgium, 430 tons to 
Switzerland, 408 tons to Norway, 401 tons to Sweden, 373 tons to 
the Netherlands, 238 tons to Chile, 224 tons to Mexico, 218 tons to 
Denmark, 159 tons to Finland, 136 tons to the free port of Ham- 
burg, 122 tons to Japan, 107 tons to Brazil, 103 tons to Roumania, 
87 tons to the Argentine Republic, and 86 tons to India, the 
remaining 333 tons not being accounted for, only sums of 
4 certain importance being inserted in the tables. The amounts of 
the imports and exports for 1899 are not given. 

Electric Lighting in Cochin-Chinz.—Consul Tremblett reporting on 
the trade of French Indo-China for the year 1900, ctates that the 
China town, Cholon, close to Saigon, will shortly be lighted with 


electricity, a limited company having got a contract from the 
Government. Saigon, he states, has already some 600 electric lamps, 
and the number is being increased. 








ELECTRIC LIGHT AND POWER NOTES. 


Blaydon.—The U.D.C. has given notice of intention 
to apply to the B. of T. for powers to supply electrical energy within 
the urban district of Blaydon. 


Bradford.—The report for the year of the Electricity 
Committee of the Bradford Corporation states that the number of 
motors supplied from the Corporation mains has increased in six 
months from 609 to 708, and the number of B. of T. units sold for 
motors in the last six months is 570,221. The price of electricity 
for lighting is 44d. per unit; the maximum price for electricity for 
motive power is 2d. per unit, and the minimum for extended use is 
1d. per unit. The total number of electricity consumers is 1,405, an 
increase of 227 in 12 months. The Tramways Committee is 
supplied with electricity. at 500 volts at 1d. per unit. During the 
half-year ended last June the Tramways Committee has used 
822,496 units. ; 


Bristol.—The Corporation, acting upon the advice of the 
Electrical Committee, has given notice of intention to promote a 
Bill for a variety of purposes connected with the dock and electrical 
undertakings. One part of the proposed measure is to enable the 
Corporation to supply electricity for all purposes within the parishes 
of Shirehampton, Henbury, Westbury-on-Trym, Filton, Stoke 
Gifford, Horfield, Mangotsfield, Kingswood and Hanham, growing 
Gloucestershire districts on the outskirts of Bristol. In Somerset- 
shire they propose similarly to serve Brislington, Long Ashton, 
Abbots Leigh, Easton-in-Gordano, Portbury and the watering place 
of Portishead. Portishead is 12 miles from the city, but the Bristol 
Corporation not only owns a large dock there, but many hundred 
acres of land. . Another part of the measure will empower the 
Corporation to charge special rates and make special conditions with 
respect to the supply of electrical energy to any body, company or 
person having a supply of energy, electrical or otherwise, separate 
from and independent of the supply of the Corporation. Another 
section is to reduce the rate of interest payable by the Corporation 
on deposits made by way of security under the provisions of the 
Bristol Corporation Electric Lighting Order of 1883. Parliament 
is also to be asked to empower the Corporation to provide, let or 
hire, and sell apparatus, appliances, and fittings for generating, 
transforming, distributing and utilising electric energy, and to 
authorise the Corporation to provide and fix in any premises with 
or without charge, electric lines, wires and appliances. Lastly, the 
Bill will entitle the Corporation to make bye-laws and regulations 
for securing the efficiency of electric lines, works and apparatus in 
premises, the owners or occupiers of which are supplied with elec- 
tricity by the Corporation, and for securing the safety of the inhabi- 
tants of such premises, and the prevention of fire. The section 
will provide for the imposition of penalties for the breach of the 
bye-laws, and will exempt the Corporation from the obligation to 
supply electricity to customers guilty of such breach. 


Bury.—The T.C. has in “eased the salary of Mr. Greig, 
the engineer, to £180 per annun . . 

Capetown.—The docks are to be provided with an 
extensive electric system for lighting and the operation of cranes, 
hoists, and surface tramways. 

Colchester.—Mr. J. A. Kiiner has been asked to 
prepare a contract for lighting by electricity the Sobraon and 
Goojerat barracks. ; 

Coventry.—The Council has received the sanction of the 
L.G.B. to borrow £22,800 for the required extensions, 


Crompton and Royton.—The D.C.’s are considering 
the advisability of a joint electricity scheme. 


Dundee.—Considerable inconvenience was caused to the 
residents on Wednesday evening last week by an accident at the 
generating station, which cut off the electricity supply for half an 
hour. 

Falkirk.—The report on the clectric lighting proposal 
from the Council’s consulting engineers (Messrs. Burstall and 
Monkhouse) strongly advises that street lighting should be adopted, 
and that the generating station be built independently from the 
refuse destructor. The engineers recommend the continuous cur- 
rent low pressure system at 230 volts. Three steam dynamos 
should be installed, each of about 150 u.p. They estimate thata 
complete installation would cost £23,000. They consider that 
the concern would be a paying one inthe cond year, and recom- 
mend the Council to carry out the wor. themselves. It was 
unanimously agreed to adopt the report. 

Finchley.—An inquiry will shortly be held by the 
L.G.B. into the D.C.’s proposal to borrow £700 for the purchase ct 
land for a generating station. 

Harrogate.—The storm last week brought serious con- 
sequences to the Corporation electricity department. The flood 
water choked the condenser suction p* es with d@étris, backed up 
he drains, and flocded the stckeholt while a leak developed in 
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the roof over one of the large generators, which naturally broke 
down. Fortunately other machines were available, and the inter- 
ruption to supply was of short duration. 


Hindhead.—Application is to be made by Mr. J. Grover 
to the B. of T. for a prov. order for the supply of electricity to 
Hindhead, Grayshott, and Shottermill. Mr. Grover is already 
supplying electric Jigttt to Hindhead and Grayshott, and is applying 
for the order to regularise his position. 


Hoylake and West Kirby.—The D.C. has renewed Mr. 


T. L. Miller’s appointment as consulting electrical engineer for 
three years from January, 1902. 


Huddersfield,—The total number of electricity con- 
sumers now connected amounts to 1,522, the total lamps being 
equivalent to 98,493 of 8c.e. There are now 68 motors connected 
of 209 H.P. : 


London.—BatrersEaA.—The Borough Council has been 
in communication with the Thames Conservancy Commissioners, on 
the subject of the works to be carried out in connection with the 
condensing water required at the generating station. 

The electrical engineer has reported that the number of applica- 
tions for supply amounts to 92, with an aggregate equivalent to 9,751 
8-c.P. lamps. Applications for motive power have been received to 
the extent of 16 H.P. 


Manchester.—Some fresh revelations in the nature of a 
scandal are threatened with regard to some matters under the 
control of the Electricity Department of the Corporation. The 
Lord Mayor has thought it his duty to interfere in the matter. A 
meeting was held on Friday, when the proceedings, it is stated, 
were of “‘a very unpleasant character.” Another meeting is to be 
held shortly to fully consider the matter. 

Councillor Dr. Bishop has been unanimously re-elected chairman 
of the Electricity Committee. 


Provisional Orders.—The following notices are filed in 
the London Gazctie :—Kast and West Molesey U.D.C., Southbank- 
in-Normanby U.D.C., Holyhead U.D.C., Mytholmroyd U.D.C. 


The Rand.—The Rand Electric Works, near Johannes- 
burg, have resumed operations, after several months of inactivity 
caused by the partial destruction of their works at Brakpan by the 
Boers. According to /adustries, of Durban, Mr. Charles Jorrissen 
has retired from the management of the company to join the firm 
of Siemens Bros. in London, and his place has been taken by Mr. 
Spengel, formerly connected with Siemens, Limited, of Johanncs- 
burg. 


Rothesay.—The T.C. has agreed to appoint Mr. Steven 
as manager of the electric lighting system at a salary of £150 per 
annum, Messrs. Loudon Bros. having intimated that they are 
giving up the charge of it. 


Sale.—Mr. W. 0, E. Mead-King has held an inquiry, on 
behalf of the L.G.B, into the application of the Council for power 
to horrow £8,000 for electric lighting purposes. The energy will 
be supplied in bulk to the township by the Trafford Power and 
Light Company, and the sum mentioned is required for the laying 
of mains, &c. 


Sheftield.—The general manager of the electricity works 
(Mr. S. E. Fedden) has been authorised by the T.C. to lay down 
brick-making plant on the site of the proposed new power station, 
at a cost of £3,000. 

The proposal of the Corporation to borrow £500,000. for the 
electric light undertaking was the subject of a L.G.B. inquiry on 
Tuesday last. The amount includes £238,422 for works, &c., at the 
new station, and a new arc lighting scheme, £10,500; the obligations 
at the present station reached £134,000, and it was stated that there 
had been an unauthorised expenditure of £83,237. Contiogencies 
were expected to run to about £30,000. 


Simons Town,—Messrs. Siemens, Limited, have sub- 
mitted to the Municipal Council a summary of the cost of the pro- 
posed electrit lighting plant. 


Svuth Wales,—The South Wales Electrical Power Dis- 
tribution Company have given notice of intention to apply for 
Parliamentary powers to acquire over 20 acres of land for construct- 
ing a power station near Gwmbran, Mon. 


Stretford.—The U.D.C. has decided that application be 
made to the L.G.B. for sanction to borrow £54,550 for providing 
electricity in the township. 


Wolverhampton, — The Lighting Committee has on 
order an additional generating set with au output of 500 Kw., which 
it is expected will be delivered about the end of this month, as well 
as a traction storage battery and reversible booster, to assist in 
supplying the demand for current for traction purposes that will 
shortly arise. 








ELECTRIC TRACTION NOTES. 


Barrow.—Certain difficulties which have hindered the 
completion of the agreement between the Barrow Corporation and 
the ] rit’sh Electric Traction Company haye been disposed of, and 


it is expected that the agreement will at once be completed. The 
British Electric Traction Company are to have a lease for 26 
years, 


‘Belgium.—A service of electric motor cabs is to be 
started in Antwerp next month. 


Beckenham.—Mr. J. A. Angell, engineer and surveyor 
to the Beckenham Urban District Council, has submitted an ex- 
haustive report to the Council on the question of electric tramways, 
the British Electric Traction Company having proposed to surreund 
Beckenham with a network of their systems. 


Birkdale.—The construction of the permanent way of 
the electric tramways has been commenced and is progressing 
rapidly. The line has been started at the junction of Birkdale 
railway station, 100 men being employed by the contractors, 
Messrs. Dick, Kerr & Co. The building of the power station in 
Shaftesbury Road has also been begun. 


Birkenhead.—The length of the Claughton Road tram 
route from Park Road East to Egerton Road was inspected on 
Thursday of last week by Lieut.-Col. Von Donop, R.E., representing 
the Board of Trade. The laying of the new route along Cleveland 
Street, Corporation Road, and Beaufort Road is practically finished, 
and the posts for the overhead wires have been erected 


Bradford.—The annual report of the Tramways Com- 
mittee states that there are now 61 cars in service. All the 100 
equipments ordered from Messrs. Witting Bros., Limited, have been 
thoroughly tested and found satisfactory ; 40 car bodies which have 
been delivered by the Brush Electrical Engineering Company have 
been found to be satisfactory. The total number of car-miles run in 
the year ending August 31st last is 972,835 (as against 448,715 io the 
previous year), the receipts have been £45,364 (£21,650), and the 
average receipts per car-mile 11°19d. (11°57d.). The statf numbers 
215, as against 121 in the previous year. There have been 327 
accidents of all kinds, but none of a serious nature. One person 
sustained injury by the falling of an overhead wire, 17 by collision, 
and 95 by attempting to alight whilst the car was in motion. 
There were only nine other cases, of slight personal injury. The 
total length of single line in Bradford is now 59 miles 462+ yards, 
of which 31 miles J,7091 yards are electrical and are worked by the 
Corporation, and arrangements have been made by which all the 
leases of the remainder will expire in February next. An additional 
contract for material for the complete equipment of another 1v0 
electric cars has been placed, the bodies to be built by Messrs. 
Milnes & Co., Limited, of Hadley, the electrical equipments by 
Messrs. Witting Bros., Limited, and the trolleys by Messrs. Hurst, 
Nelson & Co., Limited. The order for trucks has been held in 
abeyance pending the trial of samples from three makers. 


Cape Railways.—A Central News telegram from Cape 
Town says that Prof. Morrison, of Victoria College, Stellenbosch, 
addressing the Philosophical Society last week, advocated a scheme 
for utilising the Orange River Falls to provide electric power for 
the Cape railways. Prof. Morrison urged the practicability of the 
scheme, but (says the telegram) it is generally regarded as impos- 
sible, owing to the huge mileage of the lines. 


Carshalton.—The B.E.T. Company have asked that the 
U.D.C., or their committee, should consider the company’s draft 
tramway plans with a view more speedily to arrive at a mutual 
understanding. 


Chadderton.—In connection with the tramway scheme 
in this district, Mills Hill bridge has had to be rebuilt, and of the 
total cost of £6,646, the British Electric Traction Company has con- 
tributed £3,906 6s. 8d. 


Darlington.—The Electricity and ‘Tramways Com- 
mittee recommend the T.C. to construct electric tramways and to 
obtain powers to borrow £100,00vU for the purpose. 


Dewsbury.—The offer of the B.E.T. Company to pur- 
chase the shares in the Dewsbury, Batley and Birstall Tramways 
Company has been accepted by a very large number of shareholders. 
Affairs are somewhat complicated. The Batley Corporation, with 
the approval of the Board of Trade, have served notice upon the 
local company, requiring them to sell to the Corporation that por- 
tion of the undertaking within the borough of Batley. Although a 
number of shares have been purchased by the British Mlectric 
Traction Company, the local company still exists. The Corporation 
contend that their position is not affected by the sale of shares. 
They rest their case on Sections 43 and 44 of the Tramways Act of 
1870. 

Dublin to Slane,—An influential meeting was held in 
Dublin on Thursday last week to take steps to form a company to 
carry out this proposed scheme. The chairman (Mr. C. Keogh) said 
there should be no difficulty in getting the required capital, and 
he thought it should be as easy to raise £100,000 as £1,000, con- 
sidering the wealthy resident gentry, who would be benefited by 
the line. The draft articles of association were read, and a special 
committee was appointed to consider them, with a view to the 
formation of the company. 


Dundee.—The new Ferry Road route was formally 
opened on 11th inst. 


Failsworth.—The D.C. has completed the agreemennt 
with the Manchester Corporation for taking over and working the 
tramways of the district, and has decided to request the latter 
authority to push on with the reconstruction and coaversion of the 
existing lines, 
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Glasgow.—An electric car collidel with a cart on 
October 8th and killed the driver of the latter. It was stated 
at the inquest that the slippery condition tof the rails prevented 
the brake from acting. 

With the close of the Exhibition it is intended that the running 
of cars to Keppochhill, Anniesland and Tollcross will be started, 
several cars being now relieved from Exhibition traffic. Some 450 
cars are now in operation, but it is intended to gradually increase 
their number to 600. 


(:reenock.—The Gourock and Ashton sections are now 
complete, and it is possible to have a seven miles run from one end 
o! the system to the other. 

The Tramway Company have resumed running on Sundays, in 
detiance of the local authorities. 


Huddersfield. — An investigation sub-committee have 
reported to the Huddersfield Corporation that they are of opinion 
that the tramways undertaking, as a whole, is a good commercial 
asset, and, if managed on sound commercial lines, could be made 
to be remunerative. It was also recommended that in future all 
work, whether capital expenditure or in connection with repairs 
and maintenance, other than the maintenance of the permanent 
way, be, wherever practicable, let by contract, the Corporation 
dealing direct with the contractor doing the work. Also recom- 
mended that all‘ surp}us engines and cars be sold off. Also, 
notwithstanding the loss, aggregating to nearly £1,000 per annum, 
exclusive of depreciation, in the Newsome, Sheepridge, and Cros- 
land Moor sections, that these services be not discontinued. 


Italy.—The Daily News correspondent at Naples says 
that on 9th inst. the great power station which will supply the Nea- 
politan electric tramways and other industries was inaugurated in 
the presence of the civil and military authorities. On 11th inst. 
two new lines of electric tramways were opened, and during the 
same week three more electric tramways were to be inaugurated. 


Keighley.—The Bingley District Council has received 
from Mr. Quin, electrical engineer, of Blackpool, a proposal for 
construction of an electric tramway through Bingley, between 
Shipley and Keighley, and has replied that it is favourably dis- 
posed to the scheme. Mr. Quin proposes that the local authorities 
shall lay the permanent way and supply him with electricity, and 
grant him a lease of the line. 


Leeds.—The Corporation is applying to the B. of 'T’. for 
a prov, order for a number of new sections of clectric line. 


Liverpool.—Mr. S. W. Higginbottom, M.P., has been 
elected chairman of the Tramways Committee, and Alderman Fred. 
Smith has been re-elected deputy chairman. The traffic returns for 
the four weeks which ended with November 9th, show that the 
receipts for the period were £36,443 5s. 10d., an increase of £2,415 
6s. 9d. on those of the corresponding period of last year. The 
mileage was 893,197, an increase of 146,977. The number of pas- 
sengers carried was 7,880,759, compared with 6,962,431 in the corre- 
sponding mouth of last year. 


The LB. & S.C. Railway.—Mr. W. Forbes, the general 
manager of the L.B. & S.C. Railway, is said to be receiving any 
number of electric traction schemes every day, and this has 
influenced him to appoint two of the best experts at hand as per 
our announcement of last week respecting Major Cardew and Mr. 
Philip Dawson. In addition to the electrification question, there is 
the existence of considerable electrical works at the Newhaven 
Harbour, which also require skilled attention. 


Middlesex.—A Bill will be presented in the next session 
of Parliament to confer powers on a company to build a railway, 
worked by electric power, from Hendon (Golder’s Green) to Edg- 
ware. This railway, for all practical purposes, will be an extension 
of the Charing Cross, Euston, and Hampstead Company’s proposed 
railway to Golder’s Green. It is proposed that the generating 
station should be near the Midland Railway Company’s sidings and 
Colin Deep Lane, at Hendon. 


Morpeth.—A deputation from the Northern Counties 
Klectricity Supply Company attended before the T.C. last week in 
support of an application for the Council’s consent to proposals for 
laying down electric tramways from the station boundary of the 
borough to the top of Dogger Bank. Consent was given. 


Newport.—The Corporation is applying for powers to 
extend three of the existing tramways to the borough boundary and 
to construct two new lines. 


North Ormesby, South Bank, and Grangetown.— 
An influential syndicate comprising representatives of Messrs. 
Bolckow, Vaughan, Messrs. Bell Bros., Messrs. Dorman, Long, and 
other well-known manufacturers of the district, has been formed to 
promote in the coming session of Parliament a Bill for an electric 
tramway to connect the important industrial areas on the outskirts 
of Middlesbrough that comprise North Ormesby, South Bank and 
Grangetown. Mr. A. A. Campbell Swinton and Mr. W. P. Ingham, 
of Middlesbrough, are engineers for the scheme. 


_ Paisley. —Mr. W. M. Murphy has informed the Town 
Council that the negotiations for the taking over of the present 
Paisley tramways are proceeding satisfactorily, and he expects that 


the first portion of the new electric system, from Hawkhead to 
Johnstone, will be completed within nine months; the Corpora- 
tion are about to issue schedules for the extensions to the electric 
works made necessary in view of the new tramway system. 


Portsmouth.—Mr, E. Rotter, general manager of 
the Portsmouth tramways, has read a paper on “Electric 
Tramways” before the members of a ward municipal association. 
In the course of the discussion which followed, Mr. W. 
Stevenson, T.C., said they were taking about 16d. a mile on the 
electric cars against 10d. on the old horse cars. The contractors had 
assured the Committee that the system would be completed by the 
end of the year. 


Rothesay.—The T.C. has lodged objection with the 
B. of T. in respect of the plans submitted by the tramway com- 
pany for the new electric line. The principal objection is that the 
plans do not show 9 ft. 6 in. of clear roadway on each side of the 
line as provided in the tramway order. 


Salford,—Lieut.-Col. Von Donop made a B. of T. 
inspection on Friday of the Pendleton section of the electric tram- 
way system. The inspector expressed satisfaction with the manner 
in which the track had been laid, and also with the smooth running 
of the car. Owing to a fault in the supply of the electric current 
the traffic on the Higher Broughton section was suspended between 
8 and 9 o’clock on Saturday morning. Although much inconvenience 
was experienced, it was fortunate that only the section of the line 
from Blackfriars Bridge to Broughton Bridge was affected. 


Scarborough.—An influential local syndicate, with Mr. 
W. 8. Rowntree as chairman, has been formed to promote in Parlia- 
ment next session a Bill fora complete system of electric tramways in 
Scarborough, in accordance with an agreement which has been 
arrived at with the Corporation. In addition to some six miles of 
passenger route, which includes a route throughout the new Marine 
Drive, which is being constructed round the Castle rock, it is 
intended that the proposed tramways shall deal with the very large 
fish traffic that in the fishing season obtains between the Harbour 
and the North-Eastern goods station. Mr. A. A. Campbell Swinton 
is engineer for the scheme. 


Sedgley.—Considerable surprise and disappointment has 
been widely expressed that the new electric tramway between the 
Bull Ring, Sedgley, and the Fighting Cocks, Wolverhampton—the 
Board of Trade inspection of which took place on October 14th 
has not been opened for traffic. The matter was referred to at the 
meeting of the Sedgley U.D.C. last week, and Mr. W. A. Foster 
(chairman of the Tramways Committee) explained that, unfor- 
tunately, the Post Office authorities had raised objections owing to 
the British Electric Traction Company not having given an under- 
taking with respect to certain of the Post Office wires. These objec- 
tions were of such a character that the Board of Trade were forced 
to withhold the certificate empowering the Traction Company to run 
their cars. The clerk of the Council had been in communication 
with the Traction Company with respect to the delay, and,they had 
replied that the demands of the Post Office authorities were so great 
that they had decided to appeal to the Board of Trade. The whole 
matter was now, he (Mr. Foster) understood, referred to arbitration. 
The Post Office authorities had been urged to limit the delay as 
much as possible. In reply to Mr. Pearcey, Mr. Foster said he could 
not say when the arbitration would take place. Meanwhile the 
public are greatly inconvenienced. 


South Shields.—Last week the Council adopted the 
report of the Tramways Committee which recommended the 
approval of a draft Bill to give the Corporation unconditional 
powers of working their own tramways, or empowering them to 
grant a lease of them, or a part of them, for a period not exceeding 
21 years. The Bill would enable the Corporation to use mechanical 
power, although horse-power would be used temporarily. As a 
matter of fact, although the Bill does not bind the Corporation to 
any particular system, it is generally understood the traction will 
be electrical, and the conduit system is said to be most in favour in 
the borough. At present the tramways are let on lease, and are 
horse trams. The Pill also seeks power to extend the trams as far 
as Ifarton, to which place it may be remembered the Sunderland 
and South Shields Light Railways sought power to run. Borrowing 
powers are sought up to £303,000, and the estimates amount to 
£261,562, which includes 50 cars at £750 each. 


Sunderland.—The Tramways Committee are to be con- 
gratulated on the magnificent profits which they have made for the 
half-year ended September 30th last. The takings from April 1st 
to September 30th were £35,341, as against £12,914 for the 
corresponding period of 1900. This gives an increase of £22,397. 
After paying sinking fund and interest, there remains a profit of 
close upon £10,000. It may be stated that several extensions have 
been completed since last year with which the half-year was 
contrasted. 


Surrey.—The County Council has received preliminary 
notices from the B.E.T. Company and the British Westinghouse 
E. and M. Company of intentions to promote electrical light rail- 
ways affecting the county. The Highways Committee have had 
interviews with representatives ¢f the applicants, but no plans have 
yet been deposited. 
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Staines and Egham.—The Light Railway Commis- 
sioners have intimated to the Surrey County Council that it will 
be desirable to prescribe a period of 42 years for the compulsory 
purchase of the Staines and Egham light railway, or 25 years for 
purchase at “ fair market value,” having regard to the prospect of 
the traffic not promising to be unusually remunerative for some 
years tocome. — ‘ 


Torquay.—Mr. J. G. W. Aldridge has offered on behalf 
of a company to start a system of electric traction without rails, 
with two omnibuses, taking supply from the Council’s works, on the 
understanding that the Council takes it over if satisfactory. 


Trolley Lines and Steam Railways.—Five years ago 
it was said the increase in street railway mileage in Massachusetts 
and Connecticut would soon have a disastrous effect upon the 
passenger earnings of the New York, New Haven and Hartford 
R. R, whose lines were being paralleled in every direction. To 
those who made the prophecy then, the recent annual report of the 
N. Y., N. H. & H. property is somewhat of a surprise, for, according 
to the Street Railway Review, despite an increase of over 50 per cent. 
in street railway mileage in the same territory, the steam road shows 
gross passenger earnings for the past financial year of $19,764,755, 
as against $4,225,698, five years previously. Much of the opposition 
to new electric roads on the part of the steam railroad companies, is 
wholly unjustifiable, and in a majority of cases is ill-advised. The 
electric railway does for local sections just what the steam roads 
years ago did for west and middle western parts of the United 
States. The trolley builds up’ territory, attracts population, and 
increases trade manifold, and among the chief beneficiaries of 
this greater prosperity are the steam roads themselves. 


Wimbledon.—The B.E.T. Company suggest applying 
to the U.D.C. for energy to work their proposed tramways in the 
district. 


Wrexham.—Preliminary arrangements for the laying of 
the whole of the track for electric tramways in Wrexham and from 
Wrexham to Johnstown, near Ross, have been completed by the 
Wrexham and District Tramways, Limited. Contracts will be placed 
shortly, and the work will be commenced in January. It is expected 
that the electrical energy will be supplied by the Corporation. 








TELEGRAPH AND TELEPHONE NOTES. 


Cape to Cairo Telegraph.— A Times telegram says 
that Mr. Otto Beringer, who has been for a long time in the interior 
exploring and surveying for the Cape to Cairo telegraph line, has 
arrived at Mombasa on his way home. The object of his journey 
was to ascertain the practicability of an extension of the trans- 
Continental telegraph system. 


Durban.—At a recent meeting of the Town Council a 
definite offer was made of £100,000 for the present Town Hall by 
the Government to use it as a post and telegraph oflice. 


Manchester Telephones.—On 13th inst. a special meet- 
ing of the City Council was held to consider the expediency of 
carrying out a municipal telephone scheme in conjunction 
with other local authorities in the area. By 65 votes to 8 the 
proposition was approved, and a Bill will be promoted appointing a 
Board to carry it through. Salford Council has passed a similar 
resolution, joining with Manchester in the matter. 


Submarine Cables.—According to the eighth edition of 
the list of cables just published by the International Telegraphic 
Bureau of Berne, the Gummi Zeitung says, there exist 1,380 Govern- 
ment-owned cables of a combined length ‘of 39,851 kilometres, and 
370 cables owned by private companies of a total length of .18,286 
kilometres. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


Latakia-Cyprus .. oe oe eo -» June 20, 1899 .. eo 
Para-Maranham ~ e «> March 1, 1900 .. ee 


LANDLINES :— 
“ Via Hanekin ” on Persian territory -» Feb. 24, 1900 
Pekin-Kalgan .. = an cf -- June 14,1900 .. 
Maimatchin-Kalgan .. a on ae -. June 80,1900 .. 
Communication with Baranquilla and Cartagena Dec. 8, 1900 

= towns of Venezuela .. Oct. 31,1900 .. ee 
Beyond Ashcroft, B.C, os oe . -- Oct. 29,1901 .. Nov. 14. 


Wireless Telegraphy.—tThe first Marconi wireless tele- 
graph station in Canada has been erected on the island of Belle Isle, 
at the entrance to the strait of the same name and leading to the 
Gulf of St. Lawrence. 


Wireless Telegraphy in Belgium.—A company has 
just been formed in Brussels with a capital of £4,000 to be known 


as la Compagnie de Telegraphie Saus Fil; Mr. G. Marconi and 
Major Flood-Page are among the directors of the new concern, 


(Continued on page 850.) 


MACHINE TOOLS AT THE GLASGOW 
ng EXHIBITION. 


(In Sexrctan REFERENCE TO THE REQUIREMENTS OF Dynamo 
AND Moron MANnvuFacTusERS.) 


By FRED. BATHURST, A.M.LE.E. 


AT first sight it appeared no enviable task to undertake a 
review of the very extensive machine tool exhibit at the 
Glasgow Exhibition, which has just closed its doors after 
such a successful run. The City of Glasgow being such an 
important engineering centre in itself, it was only to be 
expected that machine-tool makers prominent in that dis- 
trict, as well as those from other parts of England, would 
take advantage of the business possibilities of the Exhibi- 
tion, and combine to make a very comprehensive display. 

Now that every civilised country aims to become more 
and more a manufacturing one, the keenness of competition 
in all manufacturing industries necessitates that every 
machine-shop superintendent should pay the greatest regard 
to any detail affecting a manufactured output. It has 
become a truism that a workman, whether good, bad, or 
indifferent in himself, will do more and better work with 
good tools than with bad ones. Further than this, an 
antiquated tool, although it may still be in working order, 
has, nowadays, in consequence of the keen commercial 
conditions, to be replaced by the new and up-to-date tool. 

It can generally be shown also that any expenditure thus 
involved soon repays itself. Thus a shop superintendent 
desirous of keeping himself in touch with every development, 
must continually compare the possible output of new machine 
tools with that of those he is employing. It was the writer’s 
intention to try to make a running comparison between 
the possible output of the tools made by American 
and Continental makers and those produced -by English 
tool makers, but from the fact that the respective designs 
have now become so approximately similar, this task has 
to be modified to that of making a general examination 
and selection of the best types exhibited, without regard 
to the nationality of the maker, so much as to the convenience 
and adaptability of the machine to its work. 

The general opinion has been that American makers, in 
their attempt to save in the cost of the machine, have erred on 
the side of lightness, as much, perhaps, as English makers, 
looking to complete stability, have produced designs which 
were too massive, and even clumsy. Further, the American 
maker, whose main idea in connection with machine design bas 
been to bring every operation within the scope of a mechanical 
contrivance, is now finding a serious competitor in the 
English manufacturer, who is at last fully alive to the desira- 
bility of saving the machinist in every possible direction. 
To-day, the main point of distinction rests in the fact that 
the tendency amongst American machine tool makers is to 
specialise upon one particular make and type of tool, whereas 
the English tool makers seem to favour the idea that their 
shops can turn out every conceivable type of tool that can 
be called for. In the American case, a skilful shop super- 
intendent and chief draughtsman may be kept working solely 
on one type of machine for a series of years, whereas the 
attention of the English manufacturer’s employ¢s has to 
be divided amongst many different machines and a great 
variety of tool designs. 

It stands to reason, therefore, that those that have to 
think of improvement on one type only, must incidentally or 
accidentally chop and change between many possible designs, 
so as to eventually find the most satisfactory solution. This 
tendency on the part of American manufacturers to specialise 
individually in one particular branch, isonethat would appear 
commendable to English machine-tool makers, who should 
no longer tie themselves up so much to our existing con- 
ditions, in the hope of furnishing each customer with 
everything he asks for. It may be that the English 
manufacturer is able to do as well as any other English com- 
petitor in the same lines, but in so doing he is not necessarily 
competing with an American specialist, who hasalso a further 
advantage in respect to manufacturing conditions by being 
able to produce a type of machine wholesale, whereas the 
English maker, dividing his attention, can only. produce 
it, as.it were, “retail.” 
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The lathe, as the oldest and still the most generally useful 
machine tool, naturally received the fullest prominence, and 
examples of this, varying from the size and type required 
by watchmakers to those required by the largest ship build- 



















Fic. 1.—BuLyarp Boring anD TuRNING MILL. 





(Front VIEW.) 


ing yards and armament works—that is, machines for dealing 
with pieces from the smallest gauge up to 60-in. diameter— 
could be seen on show. Full automatic and semi-automatic 
screwing machines and turret lathes of every type and size, 
up to the recently developed hollow hexagon type, were to be 
seen in overwhelming profusion.” Looking broadly at the 
matter, however, these exhibits were nearly all on such a par 
in respect to design and construction, and are already so well 
known, that it is hardly necessary to discriminate between 
them, and limited space compels us to pass them by without 
particular notice. 


Borinc AND Turnina MILs. 


Turning, then, from a consideration of lathes, an exhibit 
which should have had incidental interest to lathe users was 
the exhibit of the BuLitarp Macuine Toon Company, 
of Bridgeport, Conn., U.S.A., who are represented in 





















Fig. 2.—BvuLuakD Borinc Mint. (Back VIEw.) 


England by Messrs. Ludwig Lowe & Co.,of Farringdon Road, 
London. Illustrations (figs. 1, 2 and 3) sbow front and 
back views of the Bullard Company’s 37 in. (940 mm.) boring 
and turning mill. This tool is essentially a lathe with a 


horizontal face-plate, and is a design in which it is sought 
to avoid the defects inherent in the horizontal method of 
supporting work in an ordinary lathe. It is obvious that 
the difficulty of setting and securing work for boring or 
turning purposes is largely overcome by the use of a solid 
horizontal table upon which the work can be fastened, for 
it must admittedly be easier to lay the work down than to 
hang it up between centres, and it is a more simple 
matter to secure it in position. The weight of the piece 
also comes bodily on the face-plate rather than on the securing 
centres. In this machine the total weight of the horizontal 
table, or face-plate, and of the work secured thereon is carried 
on a large annular and angular bearing, advantage being 
taken of its upright position to make a more rigid and 
accurate machine, which provides smoother cutting 
qualities. 

Just as the life and accuracy of an ordinary lathe are 
largely dependent upon its main spindle, so the main point 
in a boring mill is the design of the bearing carrying the 
table. The Bullard mill is unique in respect of its bearing 
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Fic. 3.—Botu Haaps oF 62-1n. Mint at Work on Hote 
oF SMALL DIAMETER. 


surface and its self-centring tendency, which tends to 
preserve rather than destroy the alignment of the work 
and holding table. 

As shown by the illustrations, /7vo tool heads are provided. 
These can both be run to the centre of the table, 
which position is determined by an absolute centre stop. 
The tool heads can be swivelled to any angle, and are 
accurately graduated so that taper work may be turned or 
the heads adjusted for boring straight holes. The heads have 
positive feed, are gear-driven, and are independent of each 
other. A turret head to carry four tools can be fitted, and a 
universal chuck built in on the face-plate table. The 
screw-cutting feature adds to the universality of this machine 
for general use. With the horizontal face-plate a large 
variety of work can be handled which would prove very 
difficult to do in an ordinary lathe on an arbor between 
centres, 

Simple jigs or fixtures can be designed for securing 
awkwardly shaped castings, and soon pay for their cost if 
there are a sufficient number of pieces to be worked. The 
makers state that cases have frequently come before them in 
which (according to the character of the piece) a saving in 
cost of labour of from 40 to 70 per cent. has been effected 
G 
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over ordinary lathe work. The Bullard Company make a 
speciality of these vertical boring and turning mills, carrying 
a line of machines in stock which will deal with work from 
30 in. up to 8 ft. in diameter. They claim that larger sizes 
are unnecessary, as the best workshop practice of to-day in 
respect to work more than 8 ft. in diameter, favours the 
practice of allowing the work to stand still and bringing up 
to it small portable tools, rather than conveying heavy or 
clumsy work to correspondingly large tools. 

One of their machines on exhibit, which was set to take 
an extraordinarily heavy cut on a sample iron casting at a 
cutting speed of 90 to 100 ft. per minute, was driven direct 
by an electric motor. A machine of this type, taking pieces 
up to 40 in. diameter, requires a motor of 5 u.P., but the 
makers point out that in this case of separate driving, the cost 
of a single motor stands high as against the price of the 


Fic. 4.—FELLOWES GEAR CUTTER. 


machine itself, and that a comparatively large motor has to 
be employed in order to give the convenience required in 
respect to flexibility and capacity. They state, therefore, that 
the best method of arranging boring mills is to have a group 
of four or six machines driven from one countershaft, for in 
such a case a 7}-H.P. motor would provide sufficient power 
to drive two 30-in., one 42-in., one 60-in., and one 62-in. 
machines, as only half of the number of machines is likely 
to be on full work at one time. 

These machines are already finding an extensive field in 
electric machine shops for turning and truing up commu- 
tators. The best American shops have found out their 
advantages, but perhaps their extended and extending use is 
vouched for by stating that one well-known German factory 
alone has now 47 boring machines of this type installed. It 
would be well for our English dynamo and motor manufac- 
turers, when contemplating any lathe extension in their 


shops, to consider whether for a given sum invested, an 
investment in boring tools for turning pieces of work of 
large diameter is not, for the work that can be done, the 
cheapest equipment per £ of investment. It is true that a 
boring tool is proportionately more costly than a lathe 
capable of turning out work of a given diameter, but the 
output of the boring mill is considerably larger, that is, the 
work per piece costs less for labour if done on a boring mill, 


GEAR CUTTING. 


To electrical machine shops, anticipating that the de- 
velopment of electric street railway work will necessitate 
their turning out street-car motor gears in large quantities, 
and to dynamo makers generally, an improved machine for 
cutting gears must be of interest. The FELLOWES GEAR 
SHAPER Company, of Springfield, Belmont, U.S.A. (repre- 





(CuTTING OUTSIDE Gg#AR WHEEL.) 


sented in England by Henry Kelly & Co., of 26, Pall Mall, 
Manchester), exhibit a machine specially designed for gear- 
cutting work, which in design is unique, and deserves first 
mention in this class of tools. This machine is illustrated by 
figs. 4 and 5. 

The distinctive feature of the Fellowes gear shaper is 
that it cuts a theoretically correct gear tooth. It is claimed 
also that it will cut more gears than any other machine. 
The quality of the work it turns out is not dependent upon 
the operator, and the gear wheels exhibited as made on the 
machine, run so accurately and noiselessly as to fully support 
the contention that gears cut on the Fellowes machine are 
as superior to milled ones as milled gears are superior to 
cast ones, 

The gear exhibited was on the Jones & Lamson 
turret lathe, which is provided with a set of seven 
gear wheels. This particular gear provides a slow motion 
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to the lathe spindle for screw cutting, reducing from a 
speed of 450 to 30 r.p.m., and the whole gear runs 
practically without sound. These gear-shaping machines 
ave already well-known and patronised in America, mainly, 
at present, by machine tool builders who embody gear wheels 
i: their tool construction. This fact testifies to the 
eliciency and accuracy that this improved type of gear-cutter 
offers over the old (? English standard) method of gear- 
heel making by the usual circular running or milling 
cutters. 
Many engineers have been struck by the fact that Conti- 
ntal motor manufacturers sell motors complete in them- 
ves, that is to say, provided with an auxiliary counter- 
ift which secures the required speed reduction by the 
. of pinion and gear wheels. The fact that the sale of 
‘ is machine on the Continent (in consequence of its 
hibition at Glasgow) has exceeded the best hopes of its 
kers, tends to prove that these users of gear wheels 
ve found a remedy for a “ long felt want.” 
In the cutter of the ordinary circular or milling type of gear- 
cting machine, the errors of hard- 
ing the tool are transmitted to the 


E. R. Fellowes, the designer of this machine, gained the 
John Scoffield medal in 1899, from the Franklin Institute 
(of the city of Philadelphia) for the invention. 

As an indication that motor manufacturers in England 
have found it advantageous to inquire in more detail into 
the capacity of this type of machine, it may be mentioned 
that a well-known motor manufacturer in Great Britain has 
already found it possible in many cases to change raw hide 
pinions (cut on the old lines) for steel ones which were cut on 
the Fellowes machine, and has thereby secured a saving in cost, 
with a considerably stronger and even smoother running gear. 


(To be continued.) 








NEW STANDARD THREE-CYLINDER 
COMPOUND ENGINE. 


THE engine represented in the illustration on p. 848 is of the 
three-cylinder compound double-acting type, specially de- 





ink being cut, for the reason that 

yone of its teeth warping outof truth 

th the others means that the 
tual tooth space being cut in the 
ink, is /arger than is correct. Hence 

e practice in making circular cutters 

to harden them as carefully as 

ssible, and only grind them sharp 

1 the front cutting edge of the 

th. In the cutter used in the 

llowes machine, the tooth curve is 
ound to shape after hardening, this 
ing possible because the tool is 
ed vertically, and as in a slotting 
achine. By using cutters as in the 
ellowes machine, only one cutter is 
quired per pitch, no matter what 
ameter of wheel is being cut; thus 
ie investment in the cost of cutters 
reduced, only one being required as 
rainst eight when cutting on the 
isrown & Sharp type of machine. 

The investment in cutter tools is 
iid to be reduced nearly 75 per 
cent., whilst the first cost of the 
respective types of machines is about 
equal, 

A Fellowes machine capable of 
cutting gears of 36 in. pitch diameter, 
d-in. face to 3’s diametrical pitch, 
will be found to cost about £230. 
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The capacity of this machine covers 
the range of gears required for all 
ordinary motor work. 

It is interesting to note that the horizontal face-plate prin- 
ciple of holding the work is adopted in the design of this 
machine, so that the work spindle, the arbor, and the work 
are drawn together as closely as if they were one piece. 

It should also be remarked that American practice 
in respect to the use of gear cutting differs con- 
siderably from the standard favoured by English machinists. 
The Americans prefer to employ the finer pitches, that is, 
from 4’s to 10’s diametrical pitch, involving smaller sized 
teeth with a greater number of them intermeshing at the 
same time, on relatively broader faces. 

The errors incidental to gear cutting on the ordinary 
circular milling lines would show up more decidedly in the 
American practice (favouring finer pitches) and the develop- 
ment of the Fellowes machine is said to have come about as 
& Consequence of an attempt to make fine pitched gears that 
should run together absolutely accurately. 

As regards the quantity of output, the makers of the 
Fellowes machines are said to be willing to guarantee an 
advance of 10 to 40 per cent. over the output effected by 
the existing methods of gear production. A gear cutting 
machine built upon this “slotter” principle is equally well 
adapted for cutting internal gears, so that both internal and 
external gears can be produced from the same machine. Mr. 


Fig. 5.—FELLOwes GEAR CUTTER. 





(CUTTING INSIDE GEAR WHEEL.) 


signed for high speeds, uniform turning moment, and effi- 
ciency under varying cunditions of load. This type of com- 
pound engine has been designed in the first instance for electric 
light, power, and traction work, but it is equally useful for 
general purposes where high speed direct driving is essential. 

The engines are being made in various sizes, according to 
the requirements. In this instance the size of the high 
pressure cylinder is 11 in.diameter, and each of the low pressure 
cylinders 15 in. diameter, the stroke being 9 in. throughout. 
It is designed for a speed of 450 revolutions per minute, and 
to develop 320 1.H.P. with a steam pressure of 150 lbs. per 
sq. in. at the stop valve. 

The crankshaft is forged from a solid bloom of Siemens- 
Martin steel, and the eccentrics are solid with the shaft. 
The angular distance between the cranks is 120°. The 
material of which the crankshaft is made is steel, having a 
tensile strength of 28 to 32 tons per sq. in., and with a 
minimum elongation of 30 per cent. on a 2-in. length, the 
length of the measured test portion being 3°5 diameters. 
There is considerable advantage in having the crankshaft 
and eccentrics solid at these high speeds, as the number of 
independent moving parts is thus reduced to a minimum. 

In order that the high speed may be maintained for a con- 
siderable time, the engine is fitted with a system of forced lubri- 
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cation after the well-known manner adopted by this company, a 
small pump of simple and efficient design and driven direct 
from the engine being placed inside the bedplate for this 
purpose. 

The cylinders are made of a special mixture of close- 
grained, hard and tough cast-iron, the tests showing a tensile 
strength of 12 to 15 tons per sq. in. 

The valves are of the solid piston type, and take steam on 
the inside edges, thereby diminishing the pressure on the 
glands as compared with valves taking steam on the outer 
edges. 

The governor is of the centrifugal kind with controlling 
springs fixed direct on the end of the crankshaft, and revolv- 
ing with it. It is connected by means of an arrangement of 
levers to the throttle valve, which is immediately above it, 
and isso arranged that the speed of the engine can be varied 
by the attendant within 5 per cent. above and below normal 
speed while the engine is running, if it be desired. 

The length of the engine bed is 94 in., width 54 in., and 
height from the lower edge of the baseplate to the top of 
cylinder covers 86 in., while the rated output is 320 LHP. 
The small space occupied by this class of engine for the 
power given out is thus very noticeable, and as_ will be seen 
from the tests, particulars of which are given below, there is 
no sacrifice of the efficiency of the engine, while the steam 


segments, and is of sufficient depth to allow of at least 1 in, 
of wear before requiring renewal. The segments are 
insulated from one another and from the bush by mica, and 
are firmly held together round the bush by screw pressure, 
The outer bearing of the dynamo is of cast-iron, fitted with 
removable cap and cast-iron bush lined with white metal, 
the bush being of a spherical shape, so as to readily align 
itself with the shaft, and the bearing is made self-oiling by 
means of oil rings, the oil being carried in a reservoir in the 
base of the pedestal, from which it may be drawnjby «: 
cock, 

On a trial made at the Queen’s Engineering ;,Works on 
November 2nd, 1901, lasting for six hours, the mean stean: 
consumption for this period was 16°4 lbs. per LH.P. per 
hour. The mean steam pressure at the stop valve wa: 
150 lbs. per sq. in., and the mean speed 451°3 revolutions 
per minute. 











fT 


NeEw STANDARD THREE-CYLINDER ALLEN ENGINE AND CromMPTON Dynamo. 


consumption compares favourably with, and is, in fact, better 
than many first-class two-cylinder compound engines of the 
same power. The engine is fitted with a governor acting 
direct on the throttle valve, with the view to reducing the 
variation in speed to a minimum in the event of the whole or 
any portion of the load being suddenly thrown on or off, the 
stop valve remaining full open under all conditions. 

This engine is one of many already completed, or in course 
of completion, in the works of Messrs. W. H. Allen, Son and 
Co., Limited, Bedford, and is shown coupled direct to a 
Crompton multipolar direct-current generator, of the nominal 
output of 460 volts, 435 amperes at 450 revolutions per 
minute, shunt wound. The magnets, of which there are 
eight, are made of the best cast-steel. The yoke ring is made 
in halves, accurately faced at the joints, and rigidly bolted 
together. The connections between the shunt coilsare made by 
short cables attached to suitable eyes. The armature is of the 
drum type with slotted core, which is efficiently ventilated. 
The armature winding consists of a number of conductors 
of high conductivity copper, carefully insulated and 
varnished, and connected to the commutator by means of 
separate copper lugs. The end connections are made by 
bending the conductors to shape on a special block before 
securing on the armature core, the coils being in this 
way made interchangeable and easily renewable. The com- 
mutator of the machine is built up of hard drawn copper 


The-steam consumption was measured by the water re- 
ceived from the air pump of the surface condensing plant 
installed for testing purposes in the works, direct into two 
tanks, which have been carefully calibrated, enabling the 
exact weight of water used to be found without trouble, and 
with great accuracy. 

The surface condensing plant referred to consists of a 
surface condenser, steam-driven twin Edwards air pump, 
and motor-driven pump for the circulating water, which is 
drawn from and discharged into a cooling pond 200 yards 
away. The motor of the latter is of the continuous current 
type, and receives its supply from the works’ installation. 
The whole of this plant, made by the company, was installed 
expressly for testing purposes; the condensed steam is 
received from the Edwards air pumps into two specially 
made measuring tanks, which can be filled and emptied 
alternately, a three-way cock enabling the water to be turned 
instantly into either tank at the will of the attendant. 
These tanks were carefully calibrated at 100° F. by direct 
weighing, and the vertical gauges outside engraved accord- 
ingly. The process of weighing was again repeated after 
the gauges were made and fixed, and the quantities checked. 
The temperature of the water in the tank is taken during a 
test, the mean value found, and volume and weight correc- 
tions are made for the difference between this temperature 
and that of calibration. This correction, however, is 
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generally very small. We here give data connected with 
the trial, which represent mean: results during the six hours 


run :— 
TriuaL Resunts, 11 in. AND 15 1N. AND 15 IN. X 9 IN. ENGINE. 


Main steam pressure ... 150 Ibs. per sq. in. at stop valve. 
451°3 


Mean f.p.m. eee 
Mean 1.8.P. ins ... 38088 
MeanEHP. ... .-- 261°5 


Total water per hour ... 5,074 lbs. 
Lbs. of water per 1.u.P. per hour, 16°4. 
rh ‘ E.H P. Pm 19°4. : 
Meaa vacuum during test at engine exhaust, 24 in. mercury. 


The indicator cards shown in fig. 1 are samples of what 
200 
HP 
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Fig. 1.—InpicaToR CasDs FROM ALLEN ENGIN®. 


were taken during the test. This set was used in the con- 
struction of the combined diagram, fig. 2, which will explain 
itself, . 
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Fia. 2.—ComBInED Inpicator D1aGRams. 





The three indicator diagrams, HP, LP,, LP,, refer to the 
high pressure cylinder, low pressure cylinder No. 1, and low 
pressure cylinder No. 2 respectively, the order in which the 
cranks lead and follow being that given. Non-steam- 
jacketed cylinders have been adopted, and the cylinders are 
lagged with asbestos only. As will be seen from the com- 
bined diagram, the expansion follows very closely the adia- 
batic curve. 


Fig. 3 gives a number of curves deduced from the actual — 


trial made, giving the efficiencies and steam consumptions 
throughout. 
With reference to the governor, we give a series of results 





showing the behaviour of the engine during the removal of 
full, 3, 4, and } load. 


GOVERNOR TRIALS (Stop Valve full open). 
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In the case of the full-load test, the mean speed at the 
moment before breaking the circuit was 448 revolutions per 
minute ; on throwing off the whole load, amounting to 
261°5 E.H.P., the speed rose steadily to 475 revolutions per 
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Fic. 3.—Erricrmncy D1raGram. 


minute, and then settled at 453 revolutions per minute, the 
duration of time from throwing off the load to settling being 
about 5 seconds. It will thus be seen that the maximum 
variation was 5} per cent., while the settling speed only 
shows a rise of 1 per cent. above the mean speed. 

For the three-quarter load test the mean speed at the 
moment prior to the removal of the load was 448 revolutions 
per minute, which, on breaking the circuit, rose to 472, and 
settled at 461 revolutions per minute, the time occupied 
being about 4 seconds. 

For the half-load test the mean speed of the engine was 
448 revolutions per minute prior to the removal of the load, 
which rose to 470 on breaking the circuit, and settled at 
464, the time being about 4 seconds. 

For the quarter-load test the mean speed immediately 
before removing the load was 453 revolutions per minute, 
rose to 473 revolutions per minute on breaking circuit, fell 
to 463 revolutions per minute, and settled at 460 revolutions 
per minute, the time occupied being rather less than for 
half-load, 








Royal Society’s Medals.—The Times says that the 
Royal Society’s Medals have this year been adjudicated by the 
president and council as follows:—The Copley Medal to Prof. J. 
Willard Gibbs, For.Mem.R.S., for his contributions to mathematical 
physics ; a Royal Medal to Prof. William Edward Ayrton, F.R.S., 
for his contributions to electrical science ; the Davy Medal to Prof. 
George Downing Liveing, F.R.S., for his contributions to spectro- 
scopy; and the Sylvester Medal to Prof. Henri Poincaré, 
For.Mem.R.S., for his many and important contributions to mathe- 
matical science. The medals will, as usual, be presented at the 
anniversary meeting on St. Andrew’s Day (November 30th). 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 844.) 


M. Millerand and French Postal Employés.—Our 
correspondent at Paris; writing under date November 7th, 1901, 
says:— Last night in the great hall of the Hotel des Sociétés 
Savantes Rue Danton, M. Millerand presided over a banquet in 
celebration of the first anniversary of the Association Générale des 
Agents des Postes et T’‘légraphes de France. About 600 persons 
were present, and the Minister was supported at the top table by 
Senateur Strauss, M. Mougeot, M. Lavy, Chef de Cabinet, Mr. C. H. 
Garland, of the London Branch Postal Telegraph Clerks’ Association, 
and the officers of the French Association. The banquet was of an 
excellent quality, and an agreeable selection of music was supplied 
by the Javel Municipal band. M. Leon Mougeot, the Under 
Secretary of State for Posts and Telegraphs, proposed the first toast 
of the health of the President of the Republic, dwelling chiefly on 
the simple dignity of M. Loubet, and his leaning towards démocratic 
legislation. M. Portet, the president of the Association, reported 
that there were now, after one year’s existence, over-8,000 members, 
and as the adhesions were coming in rapidly, he felt sure that their 
numbers would exceed 10,000 ere the close of the year. He referred 
in glowing terms to the help and inspiration given to them by M. 
Millerand and M. Mougeot. He then introduced the English 
delegate, who was rapturously received, the demonstration showing 
no sign of the reported ill-feeling against England. Senateur Strauss 
made a witty complimentary speech, and then M. Millerand spoke. 
He was pleased to be with the Association, and to feel that he was 
god-parent to it. He believed that the efficiency of his department 
depended largely on the good relations existing between the admini- 
stration, and its suburdinate officials. He believed it was well to 
remember that there was another, and a higher relation than that 
between chief and subordinate, and that relation was of man to man, 
citizen to citizen, men with the same common interest in the progress 
of the same fatherland, fellow workers in the same noble work of demo- 
cratic development. By the cultivation of this feeling, contentment 
and efficiency were assured. He also believed in absolute frankness 
on both hands. If legitimate grievances came before him and he 
found them just, he would say so, even if financial or other reasons 
prevented their remedy. At least he would not conceal his opinion 
of them even if he could not remedy them. He desired his staff to 
know him and knowing him to trust him. He had been able to 
secure during the past three years more credits for his Department 
than had been granted for the previous five years, and although he 
could not promise a continuation of this rate of progress, yet he 
hoped it would continue. He wished to refer to a demand which 
had been made that the employés should be represented on the 
Disciplinary Council. He believ2d the present Council was just 
and impartial, but something more was necessary. It was necessary 
that its composition should give all reasonable guarantees of justice 
and impartiality, and thus gain the trust and confidence of the 
employés. With that end in view he was going to introduce 
reforms which would give each class of employés a representative 
on the Council. Thus each employé, however humble, would feel 
that there was a man of his own class among his judges, a man 
sympathising with him who could at need be his defender. He 
drank to the great Postal and Telegraphic family. The speech was 
received with an ovation, the disciplinary announcement enchaining 
close attention. The English delegate spoke briefly on the inter- 
national aspect of the work of State employ¢s and the need of close 
union between the workers of the different countries. A number of 
letters and telegrams, including a lengthy one from the English 
Association, were read by M. Marty, the general secretary. The 
proceedings then terminated. M. Millerand’s announcement has 
created profoand satisfaction among the employ¢s and considerable 
discussion among the chiefs, It is regarded asa great advance on 
the autocratic methods adopted by the administration prior to 
M. Millerand taking office.” 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—Novemober 26th. Overhead line work, 
cables, bonding, &c., for Corporation tramways. See “ Official 
Notices ”’ November 8th. 


Bermondsey.— December 3rd. Arc lamp carbons, india- 
rubber cables and jointing materials, &c., for the electricity and 
destructor works. See “ Official Notices” November 15th. 


Boulder City.—November 23rd. The Council invites 
tenders from manufacturers for the construction of a tramway 
system, plans and specifications of which are to be seen at the office 
of iad Agent-General, London. See “ Official Notices ” September 
20th. 


Brighton.—November 25th. Meters’ for one year for 
the Council. See “ Official Notices” November 8th. 

Burnley.—December 12th. Electric lighting _ plant, 
battery, switchboard, wiring and mains, steam pumps, piping, &c., 
for the electric lighting of the Union Workhouse, See “ Official 
Notices ” to-day. 


Cleckheaton. — Lancashire boilers, economiser, con- 
denser, pumps, pipes, and water tank for the electricity works. 
See ‘ Official Notices ” November 15th. 


Coventry.—November 27th. Triple-expansion low speed 
engine, 400-xw. alternator and exciter for the electricity works. 
See “ Official Notices ” November 8th. 


Dewsbury.—December 2nd. Two 100-Kw. dynamos for 
the electricity works. See “‘ Official Notices ” to-day. 


Dublin.—November 25th. The D.U. Tramways Co. 
wants tenders for stores, including car fittings, electrical supplies 
&c. See “Official Notices” November Ist. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-kw. alternator and engine. 
London agents, Messrs. Dyer & Dyer, Aldermanbury, E.C. 


France.—December 16th. Estimates will be opened at 
the Hotel de Ville, Surisnes, France, on 16th prox., for the supply 
of three electric units and pumps, for the purpose of raising water 
in the departmental drainage station ; and at the Hotel de Ville, 
Courbevoie, France, on same date, supply of two electric groups and 
pumps for same purpose. Information in each case from the 
municipality. 


G.E. Railway.—November 22nd. The directors want 
tenders for stores as per details given in our “ Official Notices ” 
November 8th. 


Hudderstield.— December 9th. Engine, 750-Kw. gene- 
rator, boosters, boiler, piping, stoker and conveyer, economiser, 
switchboard, line equipment, cables and conduits, car bodies, trucks 
and equipments for the Corporation traction scheme. See “ Official 
Notices ” to-day. 

Hull.—November 28th. Six rotary transformers for 
continuous current transformation, 2,000 volts to 200 volts, 90 kw. 
each. See “ Official Notices ” November Ist. 


Islington.—November 26th. Arc lamps, columns, and 
cables for the Council. See “Official Notices ” November Ist. 


Kirkcaldy.—November 30th. Rolling stock and elec- 
trical equipments for the Corporation. See “Official Notices ” 
November 15th. 

Lancaster.—November 27th. Rails, fishplates, bonds, 
bonding, overhead equipment, feeder cables, pilot wires, tramcars, 
&c., for the Corporation tramways. See “Official Notices” 
November 8th. 


Lightburn.— November 27th. The Joint Hospital Com- 
mittee, Shettleston, wants tenders for altering and adding to the 
electric and power plant at the hospital. Mr. Archibald Leitch, 
consulting engineer, 40, St. Enoch’s Square, Glasgow. 


London.—December 12th. Electric wiring, &c., of 
Bishopsgate, Brompton and Manchester Square fire brigade stations 
for the L.C.C. See “ Official Notices” to-day. 


Maidenhead.—December 13th. Steam piping, trans- 
formers, motor-generators, battery, switchboard, arc lamps, cable 
work, and crane for electric lighting works. See “‘ Official Notices ” 
to-day. _ 

Manchester.—November 23rd. The Corporation is 
inviting tenders for the erection of electricity sub-stations at 
Levenshulme, Hyde Road (Denton) and Heaton Norris. 


Manchester.— December 4th. 12 water-tube boilers and 
superheaters, economisers, and feed pumps for the electricity depart- 
ment. See “ Official Notices” November 15th. 


Manchester.—November 26th. Steam and other piping, 
pumps, feed-heater, &c, also coal measuring gear, shoots, &c., for 
the Stuart Street generating station for the Electricity Committee. 


Middleton.—November 28th. The Corporation wants 
tenders for a wiring installation at its electricity works. It is 
also prepared to receive from wiring contractors full particulars 
and conditions under which they will ke prepared to undertake the 
free wiring of consumers’ premises in the borough. 


Nantwich.—January 6th. Water-tube and Lancashire 
boilers, c.c. steam dynamos, pumps and piping, switchboard, mains, 
posts, battery, meters, crane and dust destructor for the U.D.C. 
See “ Official Notices ” to-day. 

Plymouth,—November 23rd. 300 tons of rails, fish- 
plates, &c., for Corporation tramways. Mr. James Paton, borough 
engineer. 

Poutypridd,—Iecember 14th. Water-tube _ boilers, 
stokers, economisers, steam engines, dynamos, balancer, switchboard, 
workshop, crane and arc lamps, for electric power station. See 
“ Official Notices” today. 

Poplar.— November 28th. Electric light installation 
for two public baths and washhouses for the Borough Council. See 
“* Official Notices” November 15th. 

Poplar.—November 27th. A year’s supply of continuous 
current electricity meters. See “ Official Notices” November 15th. 
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Sheffield.— November 25th. The Tramways Committee 
is wanting 400 steel-tired tramcar wheels. Mr. A. L. C. Fell, 
veneral manager, Tramway Department, Town Hall. 


Southampton.—December 14th. Electrical equipment 
of printing and other machines in the Ordnance Survey Office, 
Southampton. See “ Official Notices ” to-day. 


South Lancashire.—November 25th. Overhead elec- 
trical equipment of lines for the S. L. E. T. and Power Company. 
See “ Official Notices ” October 25th. 


Spain. — December Ist. Tenders to the Spanish 
Ministry of Posts and Telegraphs in Madrid for the supply of 
11 tons of galvanised iron wire 4 mm. in diameter. Particulars 
se - tenders to, La Direccion General de Correos y Telegrafos, 
Madrid. 





CLOSED. 


Leeds.—The Council has accepted the following tenders 
for plant for the extension of the electricity works:—The New 
Conveyor Company, Limited, for coal elevating and conveying 
apparatus, ata cost of £3,743; J. Booth & Bros., Limited, for an 
overhead travelling crane, costing £900. 

London.—The Stepney B.C. has contracted with the 
New Century Arc Lamp Company for 50 arc lamps for public 
lighting for £1,877. 

London.—The following tenders have been received by 
the London County Council for the wiring and fittings required 
for the fire brigade stations mentioned :— 


West HampstEAD STATION. 


Eliis, Pollen & Co. (accepted) .. oe ee -- £11110 0 
H. E. Gill oe e oe oe ee os « 26 5 @ 
Handley & Shanks .. és x ee ee oo MTT SB 
National Electric Wiring Company .. ee -- 14615 0 
Electrical and General Engineering Company o- , GC Oe 
Nunn, Watts & Co. .. é a << ae -- 159 00 
G. Weston & Co, ee we os <e oe - 16 8 0 
A. W. Penrose & Co. ae oe as ee o WOO 
G. Hignett & Co. ne ée ea ea e os FOU G 
Troup, Curtis & Co. .. ‘se ae ne se -» 17110 6 
D. Firth & Son oe ee aa ee ee ve aE © 
T. Clarke ae oe oe oe re oe -- 199 00 
I. A. Glover & Co. .. ee ee es ee -- 2200 00 
i. Wight ee eagle . = we: 250100 
Barlow Brothers & Co, on aa oe ka -- 2800 
Tamplin & Makovski 55 oe os oo - 2700 
East GREENWICH STATION, 
Ellis, Pollen & Co. (aecepted) .. ee ee -- £10211 0 
National Electric Wiring Company .. a3 -- 10610 0 
Handley & Shanks “e 8 ee «» 1301211 
Electrical and General Engineering Company o-, Ee GG 
Nunn, Watts & Co. .. as oe aé e - 1000 
Troup, Curtis & Co, .. eo a oi ~<a ve 1-3.8 
G. Weston & Co. eo se oe os oy -. 154 4 0 
A. W. Penrose & Co. ft Avs és int c a se 
G. Hignett & Co. ée ne oe se -% cc’ RNG @ 
D. Firth & Son oo x =e «se ee eo ICG 
T. Clarke es ee oo wa ne ee co, DS 6-6 
W. Simmons .. ee ee os oe oe -- 199 00 
F. A. Glover & Co. .. ae ae ae = -- 28 0 0 
Barlow Brothers & Co, ve se os oe o 2700 
Tamplin & Makovski ae ee ee ss - 23 0 0 
HoMERTON SuB-STaTIon. 
Ellis, Pollen & Co. (accepted) .. ie es <3 | Re G 
National Electric Wiring Company .. os oe 9515 0 
W. Simmons .. “fp we oe «e “ oo. 06 0 6 
Handley & Shanks .. a6 oe Rh ae «a Bee 
Nunn, Watts & Co. .. aS ae ce oe -. 108 00 
Klectrical and General Engineering Company - 11100 
Troup, Curtis & Co. .. oe es ae a -. Ill 9 6 
G. Weston & Co. oe ee as as es ee See 8 'C 
A. W. Penrose & Co. os oe ee ee - 1900 
G. Hignett & Co. oe ws oo a we - 11918 0 
D, Firth & Son oe se ee ee és tee, Bee @ 
T, Clarke Se Ce = Se Py aa -- 140 0 0 
F. A. Glover & Co. .. oe os ee a co 148 0°06 
EK. Wight e ea es ee a «oe -I-@ 6 
Barlow Brothers & Co. ae ne ve “ eo. 19 0 0 
Tamplin & Makovski ae or e- eo - 218 0 0 


PERRY VALE STATION, 
Wiring and Wiring 
fittings. only. 


Ellis, Pollen & Co. ae re -. (accepted *)*£118 0 0 £89 0 0 
National Electric Wiring Company .. ae +e 129 6 0 104 5 0 
Handley & Shanks .. as “e ia oa ee 14916 G6 126 6 6 
tilectrical and General Engineering Company... 15 0 0 139 0 0 
(i. Hignett & Co. .. e. ate ar ee eo 16812 0 14212 0 
(i, Weston & Co. .. ee « ar wa 16912 6 136 0 0 
Nunn, Watts & Co... ee aa ee ore xe 170 0 0 13% 00 
‘Troup, Curtis & Co. we ae ae ala ae 17419 3 14819 0 
\. W. Penrose & Co. ee a ee ve ve 1% 00 123 0 0 
D. Firth & Son ae as ae oe oo oe 18110 0 15610 0 
T. Clarke ee ee ee oo ee oe ee 20610 0 16510 0 
Il’. A. Glover & Co... “e eo ee eo ee 26 00 1700 
Barlow Brothers& Co. .. ee on oo aa 23 00 214 0 0 
‘Tamplin & Makovski re oe os ‘ ve 287 0 0 29 0 0 


London,—The London County Council has accepted the 
tenders of the following firms for the supply of stores during 
1902:—Engineers’ goods and electrical stores—Mosers, Limited, 
J. Dickson, J. Gibb & Co., Pyke & Palmer, Lloyd & Lloyd, 
Edison & Swan Co., Dorman & Smith, and Heaton & Smith. India- 
rubber goods—The Dermatine Company, the Rubber Company of 
Scotland, the St. Helens Cable Company, and J. G. Ingram & Sons. 


Willesden.—The D.C. has accepted the following tenders 
for the erection of electricity works:—Main buildings, Messrs. 
Patterson & Son, £29,933; chimney shaft, Messrs. J. E. Johnson 
and Son, £5,364; sub-station, Messrs. Braid, Pater & Co., £11,300. 



























































Wolverhampton.—The British Electric Traction Com- 
panny has accepted the tender of Mr. Herbert Holloway, contractor, 
Wolverhampton, for the construction of the new electric tramline 
from the Wolverhampton borough boundary to Willenhall, and the 
section from Willenhall to Bilston, and also the sections from the 
Wolverhampton borough boundary to Bilston, Moxley and Bradley. 
The contract amounts to between £75,000 and £80,000. 


Taunton.—The T.C. has sealed contracts for the 
authorised extensions with the British Thomson-Houston Company, 
Messrs. Babcock & Wilcox, and Messrs. Slatter & Co. 

Sheffield.—The City Council has accepted the tender of 
the Stirling Boiler Company, for four boilers and accessories, at 
£15,832, and that of Messrs. C. A. Parsons & Co., for two 150-kw. 
turbo-alternators and steam pipes, for £28,282. 





— 





FORTHCOMING EVENTS. 


Friday, November 22nd.—At 5 p.m. Physical Society of London. 
Special general meeting will be held at the rooms of 
the Chemical Society, Burlington House. 

Tuesday, November 26th.—At 8 p.m. Institution of Civil Engi- 
neers. Ordinary meeting. Paper to be submitted for 
discussion: — “Train Resistance,” by John A. F. 
Aspinall, M.IC.E. 

Thursday, November 28th.—Institution of Electrical Engineers 
(Birmingham Section). Address by the chairman, 
Principal Lodge, F.R.S. 

At8 p.m. Institution of Electrical Engineers. “A Per- 
meameter for Testing the Magnetic Qualities of 
Materials in Bulk,” by C. V. Drysdale, D.Sc., asso- 
ciate. ‘‘ The Physical Properties of certain Aluminium 
Alloys, and Some Notes on Aluminium Conductors,” 
by Prof. E. Wilson, member. 








NOTES. 


Electrical Contractors’ Association.—.\ meeting of 
electrical contractors under the auspices of the London Electric 
Contractors’ Association, will be held at Anderton’s Hotel, Fleet 
Street, on Wednesday, November 27th, at 8 o’clock prompt. Im- 
portant questions of trade interest will be discussed, and repre- 
sentatives of all electrical contracting firms are particularly requested 
to attend. 

Society of Arts.—The arrangements for the session 
1901—2 includes the following :— 

Wednesday, December 11th, Prof. Ernest Wilson, M.Inst.E.E., on 
“ Aluminium.” 

Wednesday, December 18th, 8 p.m., Prof. George Forbes, F.R.S., 
on “ Range Finders.” : 

On Wednesday, 20th inst., Sir W. H. Preece delivered his opening 
address for the session. 


The Automobile Club,—The anniversary dinner of this 
club to commemorate the completion of the fifth year since the 
Light Locomotives on Highways Act of 1896 came into operation, 
was held on 14th inst. at the Hétel Metropole. 

The Club made a tour on Saturday from London to Southsea, 
a distance of 95 miles, to celebrate the event. Over 260 
automobilists had entered for the trip, and upwards of 
140 cara assembled. There were two electrically-propelled 
vehicles. The majority of the cars were fitted with petroleum 
spirit motive power, and a few used steam. The motors ranged 
from 3 to 20 H.P. 


Great Electric Power Installations in Italy.— 
Perhaps the largest electric power station in Europe—certainly the 
largest in Italy, is that at Vizzola-Ticino, in Lombardy, which, com- 
menced in 1897, already develops 19,000 H p., and is expected later 
to give 24,000. The power is derived from the Tessin river, between 
the Lake Maggiore and the River Po. Some 55 cubic metres of 
water per second are taken from the forebay of the Villoresi canal 
into a parallel canal, which conducts it to a point below the village 
of Vizzola, where it is returned to the Tessin river, 28 metres 
below. The level of the forebay i3 165 m. above the sea. The canal 
has a slope of 15 cm. per kilometre, or, say, 9 in. per mile for a 
distance of 6 kilometres. The power canal then crosses the valley 
by an aqueduct 200 metres long, and delivers about 53 cubic metres 
per second to the turbines, some little water being abstracted en 
route for navigation purposes. There are 12 separate penstocks and 
12 tail races, and a waste weir 90 metres long. The unique feature 
is the great aqueduct, a monolith of concrete, 1,000 ft. long, which 
was rendered waterproof by a sort of imbedded damp course of 
three layers of tarred felt. This, it is said, by M. Enrico Bignanai, 
from whose article in the Enginecring Magazine we gather this 
information, effectually prevents any effects of cracks or infiltra- 
tion. The magnitude of the whole power installation may be 
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judged by its extent in excavation of over 1,100,000 metres cube, 
its 90,000 metres cube of masonry, 50,000 square metres of lining, 
and its 650,000 days’ work of one man. A movable dam regulates 
the level of Lake Maggiore to give a yield at low water of 65 
cubic metres per second. There are at present 10 power units 
installed, each consisting of a 2,060-H.P. turbine, direct coupled to 
a three-phase generator. The generated pressure is 11,000 volts. 
Two smaller direct-current units serve for excitation and accessory 
services. They are of 220 u.p. The total present turbine power is 
thus 20,440 H.p. Seven of the turbines were made by Riva Mon- 
neret & Co., of Milan, and two by J. M. Vaith, of Hildenheim. 
They all have horizontal shafts and two wheels combined, and 
are of the inward flow type. They discharge by draught tubes, 
and work under a head of 24 to 28 metres. Their speed is 
187 per minute. The dynamos were all built by the 
E.A.G., of Niirnberg. They have stationary armatures and re- 
volving fields excited by a single coil. Their capacity is 1,650 kw. 
at 11,000 volts and 50 ~ per second; the exciters are ordinary 
machines of 145 kw. at 110 volts. The switchboard apparatus is 
placed in two rooms, one above the other, the dynamo board being 
on the lower floor and the distribution board above, and there is a 
third room for lightning arresters entirely away from the others. 
We are surprised to see from the illustrations that the turbine cases 
and large pipes are left bare, though in the same room as the gene- 
rators. Milan is 40 kilometres from the power station, and is the 
chief city of a manufacturing district in which cotton manufacture 
employs over 10,000 u.P. of steam plant. Each centre of con- 
sumption has its own transmission line, and lighting is also on 
separate circuits... The primary current is transformed down to 
3,600 volts for secondary distribution by means of 200-Kw. trans- 
formers, and customers receive at this pressure, or at 125 volts, after 
a second step down. A few large consumers buy primary current 
at 11,000, and do their own reduction to 500 volts. The price of 
current varies between £10 per year for less that 5 kw., down toa 
minimum of £6 8s. for consumers of over 700 kw. for 12 hours. 
This flat rate is claimed to facilitate the sale of power, and to sim- 
plify installations and reduce costs of operation. Further utilisa- 
tion of the same power is contemplated. This is a fine example of 
a water-power transmission. ‘Though we do not possess water- 
powers in Britain that can compare with those of Lombardy, we 
have waste sources of power that could certainly be brought into 
use at less cost than has been involved in this huge water canal and 
aqueduct, &c. Need we say that we point to the waste gas of blast 
furnaces, which is flowing to waste by thousands of horse-power ; 
while huge power stations, such as that at Ocker Hill, are being 
stuffed full of unnecessary boilers. The power is evidently being 
sold to large consumers at about 4d. per unit. Indeed, it is less 
than this, for the year is more than double as long in hours as the 
annual charge in pence. The charge is probably about ,‘,ths of a 
penny per horse-power-hour for users of 700 kw. for 12 hours; that 
is to say, for users of about the size of a standard Lancashire factory. 
The argument that coal is dear in Italy hardly explains the lack of 
similar enterprise at home, where fuel is running to waste. 


Electrical Volunteers Send-Off.—To-morrow, Satur- 
day, evening at 7°30 p.m. a farewell smoking concert will be held in 
the Drill Hall, at Westminster, to give a send-off to the 4th South 
African contingent of E.E.R.E. (Volunteers). 

We are asked to announce that a fifth detachment of about 100 
men is now called for, for active service in South Africa. We hope 
that there will bea ready response. All who wish to join this 
detachment must send in their names by December 5th, at latest, 
to the commanding officer at Regency St., S.W. 


Held Over.—Pressure upon our space compels us to hold 
over reports of several law cases. 


Appointments Vacant.—A demonstrator of electro- 
technology is wanted for Cooper's Hill College at £150 (to £200) 
with free quarters. A jointer is wanted for Swansea electricity 
works at £2; and a book-keeper for Leyton electricity department 
at £120 (to£180); a wireman jointer for Luton; an engineer-in- 
charge for Belfast. 


Shock Fatality.—Shortly after midnight on 19th inst., 
a labourer who was doing some repairs to the main switchboard in 
the generating station of the Glasgow Corporation Tramways, over- 
balanced, and fell among the high tension bus bar network behind 
the switchboard. He short-circuited the main bars, and before he 
was rescued the flesh on his hands and face were charred to the bone. 
He died in great agony about nine hours afterwards. His name 
was John Stannage, and he was 23 years of age. This is the first 
accident of this nature since the commencement of the system last 
May. The man had been strictly forbidden to go behind the board 
without instructions from the engineer-in-charge. 


Lectures.—The third lecture of the winter session in 
connection with the Nottingham and District Guild of Electricians, 
Engineers, and Mechanics was delivered on Monday evening by 
Mr. L. E. Thorpe, M.I.M.E, who dealt with the subject of 
“ Electricity.” 

A lecture on “Twenty-five Centuries vf Electrical Discovery ” 
was delivered at Eltham on Monday last week by Rey. Ph. 
Mulholland, B.A. 


Glasgow Exhibition. — The Exhibition closed on 
Saturday, 9th inst., when the total attendance for the whole 
run of the show numbered 11,497,220. The surplus, it is expected, 
will be over £100,000. From the electrical engineer’s point of view, 
the Exhibition has been a great success, many firms reporting that 


they have secured orders which will cover expenses. For the 
27 complete weeks the Exhibition has been open, the Corporation 
car’ drawings show an increase in revenue of £82,252, being the 
difference between £327,605 and £245,353, the drawings for the 
corresponding period last year. The Corporation Electricity 
Department also reap a good harvest, as they stand to draw some 
thousands for the supply of current, the Exhibition authorities not 
being in a position to supply all the current required throughout 
the Exhibition. From a popular point of view it has displayed 
the fact that electricity can be applied to do almost anything. 
One result of this display is met with in many large engineering 
establishments, who are or intend adopting electricity as the 
motive power throughout their shops. 


Labour-Saving Tools,—The Chinamen employed in 
some of the fish-canning factories of British Columbia have developed 
a pronounced aversion to labour-saving machinery. The machine 
that has been guilty of arousing this animosity can do the work of 
a score of Mongolians. This was enough to set the teeth of the 
workers on edge, and as a-result, many have migrated to Puget 
Sound. It may bea case of getting out of the frying pan into the 
fire. This, of course, is not good for health, but it isa folly not 
limited to Mongolians. The Caucasian race has often made the 
same acrobatic movement of cooling the feet by putting the head in 
the hot coals. This kind of somersault is not new in industrial 
history. British industrialism has suffered from the same capers, 
and it is not altogether unknown in this country. It isa vain 
attempt, however, to escape the inevitable. Labour-saving 
machinery is not to be stampeded out of any country. Itis here to 
stay, and more of it is coming, and no man can well get out of his 
own skin.— Age of Steel. 


Water-tube Boilers.—Orders have been issued directing 
his Majesty’s new sloop, /antome, to be prepared for experimental 
trials with Niclausse water-tube boilers under the supervision vf 
the Parliamentary Boiler Committee. 


Institution of Electrical Engineers (Dublin).—<A 
meeting of the Dublin Section of the Institution was held in the 
Royal College of Science on the 14th inst. The chairman, in the 
course of his address, said that over £1,306 had been subscribed to 
the Fitzgerald memorial fund, and £700 additional was required to 
found the Research Scholarship which it was proposed to establish. 
Mr. Percy Sheardown read a very interesting paper giving an 
account of the visit of the Institution of Electrical Engineers to 
Germany last June. The chairman (Prof. Barrett) exhibited the 
Nernst lamp to the meeting. 


The Philippine Cable.—A Reuter telegram from New 
York says that the Commercial Pacific Cable Company, lately orga- 
nised there to lay an American Pacific cable between San Francisco 
and the Philippine Islands, has just awarded the contract for the 
manufacture and laying of the first section, between San Francisco 
and Honolulu, to an English company, who guarantee to complete 
the said section in 10 months. The contract price of this span 
is nearly $3,000,000, and manufacture begins this week. 


Electrical Experts for the U.S, Army.—In an appen- 
dix to General John R. Brooke’s report of the Department of the 
East, United States Army, for the last fiscal year, Lieut.-Colonel 
J. P. Story says that the army stands in great need of officers and 
men qualified to operate the mining defences of harbours. Colonel 
Story says that all officers employed on this work should have a 
thorough understanding of both theoretical and practical electricity. 
The Western Electrician says that he thinks that a volunteer reserve 
must be organised and officered by electrical engineers who are 
graduates of technical schools. 


Yorkshire Gollege Engineering Society, Leeds,— 
At the third meeting of the session, held on 11th inst., Prof. Good- 
man in the chair, Mr. H. Ade Clark, Wh.Sc., delivered a paper on 
“Steam.” 


Personal,—We learn that Mr. Edward H. Tyler has 
been appointed chief engineer to the Brush Electrical Engineering 
Company, Limited. 

The vacancy on the staff of the Northampton Institute, caused by 
the retirement of Mr. John Ashford, the Head of the Mechanical 
Engineering and Metal Trades Department, has been filled by the 
appointment of Mr. Charles E. Larard, A.M.I.C.E., A.M.I.M.E., the 
Head of the Civil and Mechanical Engineering Department of the 
Huddersfield Technical College. 

Mr. D. Robinson, secretary of the Electric Tram Company, of 
Port Elizabeth, has resigned that position. His services to the com- 
pany commenced about 11 years ago in Cape Town. 

Mr. H. R. Harper, now on the staff of the Electric Lighting and 
Traction Company, of Australia, has been appointed city electrical 
engineer at Melbourne. 

Mr. J. G. White is on atrip home to the States from London. 
He expects to spend a month or two over there. 

Mr. R. J. Wilton, manager of the Southport Corporation Electric 
Tramways, has received the appointment of manager in the depart- 
ment connected with the construction of overhead equipment, to the 
tirm of George Hill, electrical equipment manufacturers, Cornbrook, 
Manchester, at asalary of £400 per annum. 

On Saturday Mr. W. H. Muckley, the newly appointed super- 
intendent of the Lambeth Road works of the Liverpool Corpora- 


’ tion, was presented with a set of Shettield cutlery by the employés 


ja the Horwich works of the Lancashire and Yorkshire Railway, 
where he was recently superintendent. 
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Mr. Philip Dawson has resigned the position of managing 
director of Messrs. Robert W. Blackwell & Co., Limited, and 
severed his connection therewith. Mr. Edgar R. James (late 
secretary) succeeds Mr. Dawson on the board. Mr. W. J. Bailey 

late assistant secretary) succeeds Mr. James as secretary. 

Mr. Dawson will practice as a consulting engineer at Lennox House, 
Norfolk Street, Strand, W.C. He commenced his electrical career 
as assistant to the late Anthony Reckenzaun, and he is well known 
to our readers as a valuable contributor to the Review He has 
installed some 250,000 u.P. in central stations, has carried out the 
erection of some 1,000 miles of overhead equipment for electric 
traction, and possesses an intimate knowledge of Continental and 
American practice, and he has long been looked upon as a leading 
authority on traction and power transmission. With such technical 
qualifications and with exceptional linguistic abilities, Mr. Dawson 
should have no difficulty in at once taking a leading place in the 
front rank of English consultants, and we wish him all that he 
could wish himself. 

The Electrical World says that Mr. Charles W. Phipps, a pioneer 
in the Brush electric light industry and for some years connected 
with the General Electric Company, has been sent by that concero 
to England, where he will have a prominent position in the 
management of the new shops at Rugby. Mr. Phipps is English by 
birth. 

The salaries of the Johannesburg Municipal officials have been 
increased, that of Mr. R. H. Governton, the electrical engineer, 
having been advanced from £37 10s. per month to £54 3s. 4d. per 
month. 

At the Windsor Hotel, Glasgow last week, Mr. Thomas Young, 
engineer and electrician for the Glasgow International Exhibition, 
was presented with an illuminated address anda purse of sovereigns 
by a number of exhibitors and other friends. Mrs. Young was the 
recipient of a diamond bracelet. The presentation was made at a 
dinner at which 80 gentlemen tat down. 

Mr. Frank Hatch, who has been manager of the Dudley, Sedgley, 
and Wolverhampton tramways for seven years, has been appointed 
by the British Electric Traction Company to a similar position in 
the Potteries. Mr. Hatch was on Saturday evening the recipient 
of a pair of very handsome bronze figures, bearing a suitable incrip- 
tion, from the employés of the tramway company, whilst on Sunday 
he was presented by the vicar of the parish, on behalf of the school 
teachers and Bible class, with a smoker's cabinet and a beautifully 
bound family Bible: Mr. Hatch founded the Bible class a few 
years ago. 

Mr. A. W. Stewart, M.I.E.E., who has for so long been connected 
with the great Clydebank shipbuilding firm, is about to retire. Mr. 
Neilson, his assistant, will be promoted. 


The City and South London Railway—On Friday 


last, along with a goodly company of newspaper and technical 
pressmen, we went over the new section of railway opened by the 
C. & S.L. Railway between Moorgate Street and fhe Angel 
(Islington).- This section is 14 miles long, and brings up the total 
length of the railway to 6} miles. New stations have been opened 
at City Road, Old Street, and Angel. The power station equipment, 
with the latest additions to the machinery, was described and illus- 
trated in this Revinw for Sept. 7,1900. At the Angel station a sub- 
station has been equipped. There is also one at London Bridge, 
whose special features we have already shown. These sub-stations 
are supplied from the main generating station at 1,000 volts 
pressure, and the current is reduced to 500 volts before being 
supplied to the line. At each sub-station and at the engine 
house, large storage batteries are erected to steady the load on the 
dynamos, and to supply current to the line in the event of a tem- 
porary interruption in the engine house supply. The battery at the 
Angelis one of the Tudor Accumulator Company’s. It is of special 
interest to note that Mr. McMahon adopted the Highfield sys'em of 
boosters for working this. He has had a smaller sized Chloride 
battery put in at Stockwell, also worked on the Highfield system. 
Both the Tudor Company and the Chloride Company were sub- 
contractors to the Electric Construction Company. The station 
lighting and current for working the electric lifts will also be 
supplied from the batteries by independent cables, thus ensuring 
well-lighted stations and power for working the lifts should the 
supply for working the trains be temporarily affected. To cope 
with the increasing traffic more powerful and faster locomotives 
have been built to haul four-coach trains. Ten new four-coach 
trains are now being put into service upon which no expense has 
been spared as regards comfort, easy riding, and good lighting, &c. 
The older carriages are gradually ‘being reconstructed on similar 
lines, and a few of these are already running. The rolling stock 
now consists of 52 locomotives and 124 carriages. Altogether there 
are 38 lifts in use, 12 of which are worked by hydraulic pressure and 
28 by electricalenergy. As we have already said in these columns, 
the electric lift work was carried out by Messrs. Easton & Co., of 
Erith. 

Six of the.new four-coach trains which are now running on the 
line were made by Messrs. G. F. Milnes & Co., of Birkenhead and 
Hadley, and the other four by Messrs. The Bristol Wagon and 
Carriage Company, of Bristol. The contractors for the sub-station 
plant were the Electric Construction Company, of Wolverhampton, 
who also supplied and laid the working conductor. The cables, as 
before, from the engine house at Stockwell to Islington were sup- 
plied by Messrs. Callender’s, as sub-contractors, 


Faradian Club,—Every Thursday, till further notice, 
the Club dinners will be held at their premises in the St. Ermin’s 
Hotel, Westminster, S.W. These dates include the evenings on 
which papers will be read at the Institution of Electrical Engineers. 





London County Council.—At Tuesday’s meeting Mr. 
Gilbert asked the chairman of the Highways Committee, in view of 
the fact that contracts were being made, whether he could state 
when the inhabitants of South London would have the benefit of 
electric traction. In reply, Mr. J. W. Benn mentioned that the 
period was indicated in the report presented to the Council a fort- 
night ago, and that the electric cars would be available within 12 
months. Mr. Benn, in reply to a question by Mr. McKinnon 
Wood, stated that a very important communication had been 
received from the secretary of the Post Office in regard to the 
Government telephone service. The letter announced that the sub- 
scriptions to the system had been fixed with the sanction of the 
authorities of the Treasury, and that in addition to annual rentals 
it was intended to introduce the message rate service, which was a 
novelty to London. Mr. Benn remarked, in conclusion, that the 
wr Committee would submit a report on the subject next 
week. 

A Contract Question—The Fire Brigade Committee reminded 
the meeting of the acceptance by the Council last July of the 
tenders of Messrs. G. Forrest & Son, amounting to £236, £208 and 
£122, for wiring antdndittiags at the fire brigade stations in Man- 
chester Square, Bisho and Brompton. The solicitor had now 
informed the Committee tgat,the.firm refused to sign the contracts 
unless the clause relating to_the,exhibition at the works of parti- 
culars of rates of wages and hours of labour were omitted. It 
appeared that the clause was contained in the form of contract 
which accompanied the form of tender in each case, and the firm in 
question, in common with the other competitors, subscribed to the 
provisions of the form of contract. The Committee expressed 
regret that Messrs. Forrest & Son did not before tendering make 
themselves acquainted with the terms of the proposed contracts. 
Having regard to the inconvenience and delay which had been 
caused, they thought the Council should show its disapproval of the 
conduct of the firm by not allowing it to tender for any of the 
Council’s work in the future, and a recommendation to this effect 
was adopted. 

It was decided to sanction the construction of an open shed at the 
Hammersmith borough generating station in Fulham Palace Road. 
The plan submitted for the retention of a wooden cooling tower at 
the works of the South London Electric Supply Corporation in 
Bengeworth Road were disapproved on the ground that, apart from 
other objections, it was undesirable to permit the structure in close 
proximity to land in other occupation. It was also resolved to 
refuse to sanction plans for the construction of two iron and glass 
structures to carry circular fans for the ventilation of the engine 
room at the Charing Cross Company’s station in Commercial Road. 








THE CENTRAL STATION ENGINEER. 


Personal.—Mr. F. H. Wuysatt, engineer-in-charge and 
electrician at the Corporation electric supply station, Sheffield, was 
presented on 13th inst. with a portmanteau and silver-mounted 
pipe, the gift of the station staff and other officials, on the occasion 
of his leaving to take up an important position at one of the new 
generating stations of the Manchester Corporation. Mr. Fedden, 
general manager and engineer, in making the presentation, referred 
suitably to Mr. Whysall’s 10 years of useful service, and wished 
him, on behalf of the staff, every success in the new appointment. 

We are informed that the gentleman who accepted the vacant 
appointment of shift engineer at Dublin electricity works on 1st 
inst., without any previous warning declined on 14th inst. to carry 
out his engagement. The appointment has now been given to Mr. 
I. E. Newman, of Portsmouth E. L. station. 

To fill the two vacancies recently advertised, Mr. R. Bricas has 
been appointed chief assistant in the meter and motor department, 
and Mr. J. Y. Macxersip, assistant of Fleetwood and District Light 
and Power Syndicate, has been appointed shift engineer. 

Mr. W. T. Lynex has been appointed accountant-clerk for the 
electricity department of the Stepney Council. Mr. Lynex was 
for three years at Leyton Electricity Works, and formerly six 
years with National Electric Supply Company, Limited, of Preston. 

The following appointments have been made in connection with 
the Hackney electricity works, where Mr. L. Lb. Rosrnson is 
borough electrical engineer :—Shift engineers, Mr. Moraan W. 
Hotmes, of Leeds, Mr. Bernarp Sankey, of Middlesbrough, and 
Mr. Tuomas BaxEeNnDALE, of Coventry; testing engineer, L. H. 
AnpREws, of Brighton; assistant testing engineer, KuGENE 
Matuews, of Clapton. 








NEW COMPANY REGISTERED. 


American Electrical Novelty and Manufacturing Company, 
Limited (71,891).—This company was registered oa November l6th, with a 
capital of £3,(00 in £1 shares, to acquire the business carried on at 102, Charing 
Cross Road, W.C., by the American Electricai Novelty and Manufacturing 
Company, to carry on the business of electricians, toy and fancy goods manu- 
facturers, electrical engineers, &c., and to adopt an agreement between C, 
Hubert and S. Stern, of the one part and A. Loebl, of the other part. The 
first subscribers (each with one share) are:—W. Gerstle, Albert House, Gold- 
hurst Terrace, West Hampstead, merchant; Mrs. R. Gerstle, Albert House, 
Goldhurst Terrace, West Hampstead; Mrs. Steyermann, 105, Hatton Garden, 
E.C , merchant; 8. Stern, Morton Hill, Russell Square, W.C., merchant; W. 
Bartram, 19, Norroy Road, Putney, S.W., accountant; C. Hubert, 255, Centre 
Street, New York, U.S.A., merchant, and A. Loebl, 12, Nottingham Place, W., 
merchant. No initial public issue. The number of directors is not to be less 
than two nor more than five; the first are S, Stern, A. Loebl and C, Hubert; 
remuneration as fixed by the company. 
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SUPPLY STATION ACCOUNTS. 


Tue Corporation of Barnsley has issued the 
Barnsley first set of accounts of the electric lighting 
Corporation undertaking, which is naturally making a start 
Electricity on @ small scale, but nevertheless has managed 
Accounts. to make both ends meet. Those of our readers 
who have followed the course of events in con- 
nection with electrical matters in this Yorkshire town are aware that 
undue haste has not marked the action of the Corporation in 
carrying out works under their provisional order of 1890. The 
works were started in the middle of February last year, and as they 
are low tension the works cost has been kept low. 


GENERAL STATEMENT. 


1899. 1900. Ine, 
Total capital expenditure ... £18,910 £33,715 £14,805 
Number of units sold __... cee — 200,112 = 
Gross revenue... ni ads = £3,731 = 
Gross expenditure... as ae _ £1,480 _ 
Gross profit va froy “6 — — £2,251 — 
Average price per unit sold _... 4°38d. — 


The whole of the revenue from sale of energy is in the accounts 
shown as coming from the sales at the initial rate of 7d., and after 
rate of 3d. per unit. The resulting average price is just over 44d. 
per unit, which would indicate a satisfactory use of the supply, and 
as a first year’s average, ought to satisfy the consumer. Public 
lighting, although not shown separately as a revenue item, is repre- 
sented by 15 arc lamps and 30 incandescent lamps, which consumed 
10,957 units of a total of 200,112, The mainstay of the undertaking, 
therefore, is—as it should be—the private consumer. In the 
revenue account we have included a sum of £66 received as interest 
on deposit account. This is treated as a net revenue account item 
in the published summary of results, but is a source of revenue 
which, as will be seen later, has been of service to the undertaking. 


REVENUE STATEMENT. 


1899. 1900. 
Gross Perunit. Gross, Perunit, Ine, 





Sale of energy .. .. « — — £3,654 438d. — 
Meter rents oe sie sie = — — = — 
Hire of motors, &c. .. io = — 11 ‘Old. = 
Interest on deposit account .. — = 66 -08d. a 

Gross revenue... — — £3,731 4474. — 





The costs are particularly good for a small station, even taking 
into account its favourable location with respect to the coalfields. 
The advantage derived from the 500-ampere-hour Tudor battery 
instailed is no doubt felt at this stage, and has enabled the fuel bill 
to be kept down to 4d. per unit. Repairs in the first year of work- 
ing are likewise negligible ; a feature telling to the credit of the 
system and those responsible for its equipment is that the sum of 
16s. covered the repairs and maintenance of the mains. Mr. S. E. 
Bastow, the borough electrical engineer, may well be satisfied with 
a total cost just over 1}d. per unit sold. 


Cost oF PRODUCTION. 


1899, 1900. 
Gross. Perunit. Gross. Perunit. Inc. 
Mg eae elena. es — a £664 “80d. — 
Oil, waste, water, and engine } __ __ 102 °49d = 
room stores ee 
Salaries and wages incurred ) 





in generation and distribu- — — 373 °45d. ss 
tion 
Repairs and maintenance 
of buildings, engines, — — 41 (5d. — 
dynamos, boilers, Xc, 
Works cost... — — £1,180 142d. — 
Rent, rates and taxes ae om — 36 04d, cat 


Management expenses, 
salaries of managing ) 168 “20d 
engineer, secretary, clerks, ) piesa 


charges, stationery and 
printing, law charges and 
insurance. 

Other expenses .. ee oe eat = = = — 


&e. 
General establishment 
ea ees 96 °424, — 





Total costs sue _— — £1,480 1°78d. — 





The net revenue account contains a sum of £2,184 brought for- 
ward from the revenue account, if the interest on money at deposit 
be excluded from the latter. As the interest and sinking fund 
moneys accrued amounted to £2,242, the undertaking showed a loss 
of £58, but the situation has been saved by the interest item, and 
there remains over a balance of £8 carried forward to the eredit of 
next year’s account. 

ProFir STaTEMENT. 





1899, 1900, 
RESON ii6 5t ee e * E — £786 
Sinkingfundforrepayments .. .. .. .. — 1,457 
Net profit carried forward ee oe — 8 
Gross profit... oon oe _— £2,251 





CITY NOTES. 


The London United Tramways. 


WHEN asking for money, be careful to ask enough. This seems to 
be the rule followed in asking for £1,650,000 for the London United 
Tramways.. Prominence is given in the prospectus to 504 route 
miles existing and authorised. By reading on through a quan- 
tity of small print, we discover that there is a lot of authorisation 
and little existence, only 16 miles being made, and for these few 
miles no less than £1,050,000 is being asked, or at the rate of 
£65,625 per mile. The modest vendors, however, will take only 
£240,000 in cash. Of the remaining £600,000, it is said that this 
is considered to be sufficient to equip an additional 12 miles, 
£50,000 per mile ! ! ! 

“The item of £1,650,000 has been fixed without any valuation of 
the undertaking or assets.” The vendors have spent “ £1,050,000 
in and about establishing and acquiring its undertaking.” Now, 
what does the word abowt actually mean? Is it possible that 
£65,625 per mile can have been spent on the line, and on the 
power-house and rolling stock? Perhaps the meaning of the word 
about may be found in the cloud of agreements named, but which no 
investor could examine in the time before the lists close. Possibly, 
the true meaning is hidden in agreements entered into prior to 
“three years before issue of prospectus.” The surplus of price over 
and above the already extravagant £1,050,000 is referred to as “ina 
sense goodwill,” to wit, £600,000. Into whose pocket does this 
go? What is the public asked to purchase? Apparently 16 miles 
of tramway, authorised extensions (but by whom to be carried out 
does not seem clear on the face of the prospectus), and a power 
house. Of the 16 miles the very heart of 4} miles falls, we 
believe, to the County Council in the short time of eight 
years. This is the part that the company must, we presume, 
inevitably lease from the Council at the Council’s terms, for it 
is the part where ends the main feeder, viz, the Twopenny 
Tube. It is, in fact, vital, and the County Council may 
mulct the company. Again, the power house is at the wrong 
end of the line at Chiswick. It should, in our opinion, be 
at Kew, on the river, where coal can be barged and water is 
plentiful, not at Chiswick, where coal has to be carted and a cool- 
ing tower is needed for water. Even if the odd million could have 
been justified there is apparently no satisfactory explanation of the 
£600,000. It appears that the London County Council tramway 
contracts for 8 miles of line, double track, with power plant, only 
work out at about £27,000 per mile, and the line must be far 
more costly than that of the London United could possibly 
have been, for the former has conduit and the latter only 
overhead work. Unless some very strange agreements 
have been entered into, would not £400,000 probably 
be an ample sum to lay 16 miles of double track with 
overhead work, power house, and rolling stuck ? Then how is the 
£1,250,000 in excess of this sum to be accounted for? Is there one 
sum of £600,000 for profit and another £600,000 for goodwill? All 
that the new company seem to be acquiring when they have 
spent their cash capital surplus will be 28 miles of line, a 
power station, and cars, and this is to cost £1,650,000. Will not 
such extravagance do much to shake the faith of investors in all 
tramway promotions? 


The Eastern Extension, Australasia and China 
Telegraph Company. 


Tue fifty-sixth half-yearly general meeting of this company was 
held on Wednesday, November 13th, at Winchester House, K.'’., 
Sir J. Wolfe Barry, K.C.B., presiding. 

In proposing the adoption of the report, the CHAtRMAN said the 
gross receipts for the past half-year amounted to £346,336, as 
against £313,226 in the corresponding period of 1900, showing an 
increase of £33,110 ; of that amount £14,000 was due to interest on 
the larger available balances of the company during the half-year, 
and the remainder was attributable to additional traffic spread over 
the whole system, excepting the Australasian section, which sLowed 
a considerable falling off. The ordinary or commercial telegrams 
numbered for the half-year under review 923,000 words, against 
941,000 words during the corresponding period in 1900. That was 
very remarkable, in view of the fact that a very considerable lower 
tariff prevailed. He thought it only showed in their business that 
there were great ups and downs. The working and other expenses 
amounted to £115,781, as against £108,660 in the corresponding 
half-year of 1900, showing an increase of £7,121. That increase was 
accounted for by the growth of the company’s system, necessitating 
the payment of increased salaries, rents, &. The net profit 
amounted to £215,000, out of which the usual interim dividend had 
been paid, and £125,000 had been transferred to the general reserve 
fund, and £15,023 was carried forward to the next account. That 
was by no means an unsatisfactory condition of things, and showed 
the great strength of the resourcesof the company. He thought the 
strength of the company was due to the fact that they kept up a large 
reserve account, and nothing kad shown itself more conspicuously 
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in the affairs of the company than the fact that they had been able 
to undertake large extensious with only £500,000 new capital. This 
year the reserve fund had been debited with £458,000 in connec- 
tion with the further extension of the Cape—Australian cable, and 
also £7,800 had been charged to that account for renewal work 
which left the general reserve fund at £918,000. So that whilst 
they had been able to make all those extensions their reserve fund 
reached a total of over £1,000,000. They had practically now seen 
the end of the extension of the Australian cable, and there was 
little doubt that the remainder of the extension would be carried 
on without entrenching upon the reserve. The renewal and repair- 
ing work had kept their cable steamers very busy, and with a view 
to cope with the requirements and to strengthen their fleet in the 
Far Hast, they had arranged to build two new steamers for the pur- 
pose of repairs, both steamers being of the most improved and 
modern type, and would steam 14 knots. It would, perhaps, 
interest the shareholders to know that among the many inter- 
ruptions the company had had to their cables during the last 
half-year, they had been able to fix upoa the cause of some of those 
interruptions as being derived from fish-bites. That seemed a most 
extraordinary fact, but it was true, for during the last half-year 
they had found the tooth of a shark embedded in one of their cables 
laid at a depth of 330 fathoms. Duriog the past six months the 
company, in conjunction with the Great Northern Telegraph Com- 
pany, had been engaged in duplicating the Taku—Chefoo 
section of the international cables which they had laid in the 
uorth of Shanghii last year. They had also been successful 
in satisfactorily carrying out the contract with the Netherlands and 
indian Governments for supplying and laying a cable between 
Java and Borneo Arrangements had also been made with the 
American authorities in the Philippines to bring in a reduction in 
the tariff which they had tried to bring about in 1896, but the 
delay had been caused by the hostilities which arose between 
America and Spain at the time. The deductions would now take 
p ace, and the charge per word would be 53. 9d. as against 8s. 7d., 
making a very substantial reduction. He was happy to tell them 
that the company had been able to announce the completion and 
opening for traftic of the Cape —Australian cable, which was a very 
remarkable work, aud a few years ago he believed it would have 
been called a stupendous work. It was only a portion of the work 
which the company were engaged upon, with a view of con- 
necting Australia with South Africa. When the remaining section 
between Adelaide and Perth was completed, 15,000 nautical miles 
would have been laid by the company at a cost of over £3,000,000. 
It was very gratifying to know that the colonies of Australia and 
South Africa thoroughly recognised the exertions made by the com- 
pany. On the opening of the Australian line many telegrams had 
been received by the company from the governors concernei con- 
viatulating the company on its work. With respect to any further 
reduction being made in the tariffs of the Australian cable, he would 
mention that if the standard of traffic receipts was preserved, other 
reductions would be made. He wished to refer to a very interesting 
circumstance in cornection with the day in which they had met, 
viz., that that day was the fiftieth anniversary of the opening of the 
traffic for the first submarine cable between England and France. 
At the present time there were abvut 200,000 nautical miles of cables 
submerged, representing a cost of £41,000,000, of which the 
Eastern Extension Telegraph Company controlled practically one- 
half. 

Lord TwrEppaLE seconded the motion, and the report was 
adopted. 





The West India and Panama Telegraph Company. 


Maz. W.S. ANDREWS presided on Wednesday, November 13th, over the 
forty-ninth ordinary general meeting of the proprietors of this com- 
pany held at Winchester House, E.C. In moving the adoption of the 
report, he said that since the last meeting of the company there had 
been practically no change in their position. It would be remembered 
that last year he had stated that the shareholders would have to 
look forward to a decrease in their tariff account, and the figures 
for the past half-year appeared to somewhat bear that out in asmall 
way, but he thought it was with an encouraging tendency. The 
revenue account showed a total of £29,145, as against £27,737 for the 
corresponding period of 1900 —an increase of £1,407. This increase 
could not be said to have been derived from traffic receipts only, as 
the traffic receipts proper only represented £459. The expenses 
amounted to £21,277, as against £21,731 in the corresponding period 
—a decrease of £454. London expenses showed a small increase 
of about £31, and the working expenses at the company’s different 
statioas were £320 more, and in the item of repairs and renewals to 
cables there was a decrease of £794, but, as they all knew, this latter 
item was beyond the control of the directors. There had been a 
decrease 1n the receipts from international messages, because the 
company had not benefited by the interruptions of certain competing 
cables as they did in the previous year, but that loss had been made 
up by increased inter-Colonial work. The result, therefore, of the 
past half-year left a balance of £7,868, to which had to be added 
£2,342 for interest on investments and £6,670, the balance 
remaining from the previous year’s accounts, making a 
total of £16,881. Practically the directors had to deal 
with two half-years, and out of the accumulated balances they 
recommended the payment in full of a dividend of 6s. per share on 
the first preference shares fur the half-year euding December 31st, 
1900, amounting to £10,368, and to carry forward tLe balance of 
£6,512 to the current half-year, which, it might be added, was the 
inactive half of the company’s working, still leaving in arrears the 
dividend on the first preference shares for the half-year ending 
June 30th, and 12 months arrears to the same date on the second 





























































































preference shares. Turning to the general position of the company, 
he said with regard to the action by the Cuba Submarine Company, 
the directors had, after much consideration, decided to lodge an 
appeal in the House of Lords, by which procedure alone it was 
thought the company’s position could be cleared up, without any 
further dispute. At a recent meeting of the Colonial Bank, a com- 
plaiot had been made by the chairman that, owing to the low price at 
which sugar was now being sold, the large crop which they had in the 
West Indies would be neutralised of any beneficial effect, and was 
causing great anxiety to everybody connected with its production. 
It was also stated by the West India Committee that the price of 
sugar was still falling, and that if there was any further postpone- 
ment of the approaching conference of European Powers who were 
to consider the question, the interests of the West Indies would be 
in a very critical condition.. He understood that the meeting was 
to be held in January next, when he hoped the position of the 
sugar trade would be gone into thoroughly. The Submarine Cable 
Committee, which had been sitting for some time, and had 
taken some very important evidence, had not yet made their report. 
They had made an examination of the West India and Panama 
case, and had gone into their figures, and saw what their position 
was, and he thought they might hope for some representations to be 
made by this Committee with respect to their position. He believed 
that the Committee had arrived at the conclusion that something 
must be done with regard to Panama interests. Meantime their 
cumpany was struggling on, contending not alone with the dis- 
astrous and the unfair, he might say, free trade srstem and the sugar 
trade, but also with the uncommon and unusual competition with 
the Direct West India Cable Cumpany. 
Mr. Henry Hotmgs seconded the adoption of the report. 
In the course of discussion, Mr. Brrx thought the best solution 
for the trouble experienced by the company in competing with 
other cable companies, was for the directors to try to come 
to some agreement with the other companies. He could not 
see but that the time would have to come when the cable companies 
cf the West Indies would have to meet together in order to see 
wuat could be done for their general good. 
The CHartrmMay, replying, said the late chairman «! the company 
hid done his utmost to try and foster some such arrangement, but 
had been tied by an agreement just as they were at the present 
time. Personally, he did not think any such arrangement would be 
advantageous to the company, but, in fact, rather disadvantageous 
The report was adopted. 





British Westinghouse Electric and Manufacturing 
Company. 


Tue report of the directors for the year ended July 31st last, to be 
submitted to the meeting on 25th inst., states that pending the 
completion of the company's works at Manchester, orders have been 
executed at Pittsburg, on terms whereby the British Company shares 
with the American Company in the manufacturing profit. The 
British Company’s net profits for the year (including £10,000 not 
ascertained in time to be brought into last year’s accounts) amount 
to £49,533. Out of this sum an interim dividend of £15,000 has 
been paid, and the directors propose to appropriate further £15,625, 
making the full 6 per cent. dividend upon the £750,000 preference 
shares as paid up on July 31st. This will leave £18,908 to be 
carried forward. The British Company, therefore, has no occasion 
to call upon the American Company for its guarantee (that pend- 
ing the erection of the works at Manchester the protit shall be 
sufficient to pay dividends upon the 6 per cent. preference shares). 
This guarantee extends to two more half-yearly dividends, 
payable May and November, 1902. The works at Manchester are 
rapidly approaching completion and should be ready to receive 
tools and machinery by January next. Upon their completion, 
British orders are to be executed in this country instead of at Pitts- 
barg. During the vear there have been issued £250,000 preference 
shares and £250,000 ordinary shares, in order to combine the 
manufacture of large gas engines with that of electrical machinery 
at the Manchester works. The £250,000 preference shares were 
duly offered to the proprietors by circular dated May 31st, 1901, 
and fully subscribed, and are now fully paid up. Orders for elec- 
trical machinery at the formation of the company in 1899 amounted 
to £279,000, orders received during the year ending July ‘1st, 
1900, were £547,000, and those received during the year ending 
July 31st, 1901, were £738,000. By reason of recent improvements 
it is expected that gas engines of greater horse-power will come 
into use for the operation of electrical generators. During the past 
year 12 important gas engine installations, aggregating 3,000 H.P., 
have been sold, and negotiations are pending for over 10,000 uP. of 
larger units. 

The transfer books of the British Westinghou-e Electric and 
Manufacturing Company are closed from the 18th to the 25th inst., 
inclusive, for the preparation of warrants for dividend on the pre- 
ference shares. 





Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be quoted in the Official List : —Charing 
Cross and Strand Electricity Supply Corporation, Limited—£250,000 
4 per cent. debenture stock (redeemable), in lieu of the provisional 
certificate now quoted. 


Crompton & Co., Limited.—Mr. Lionel H. Hanbury, 
of 25, Mark Lane, E.C., has joined the board of Crompton & Co., 
Limited. 
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Prospectus,— Yesterday the subscription lists closed in 
an issue of shares and debenture stock in the London United 
Tramways (1901), Limited, which has just been registered with a 
nominal capital in preference and ordinary shares of £1,650,000, 
for the purpose of carrying on the undertaking of the London 
United Tramways, Limifed, and its projected extensions. We 
refer to this matter on page 854. 








TRAFFIC RECEIPTS. 


Blackburn Corporation Tremways.—The receipts for the week ending Nov. 
16th were £498; corresponding week last year, £418: increase, £80. Total 
to date, £23,252; corresponding period last year, £26,240 increase, £2,612. 
Miles of track open, 84. 

Blackpool and Fleetwood Tramways.—The receipts for the week ending 
November 16th were £153 ; corresponding week last year, £157; decrease, 
#4. Total receipts to date, £19,498; corresponding period last year, 
£19,413; increase, £585, __ 


Bristol ‘Tramways and Carriage Company.—Tke receipts for the week ending 
—— 15th were £3,870; corre:ponding period last year, £2,860; increase, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of thi- company for the week ending November 15th :— 


Comparison | 





| with corres- + Aggregate. 
| Amount pondingweek “G¢° | ————-—_______— 
Company. | £ of inst year. woeks,| heaanst.| Ine. or Dec. 
| ~ - PS le — 
£ £ aes ee 
Croydon* ; 542 296 — | 46 | 15,026 1,849 _ 
Devonport .. - | 366 -= — | a 8,393 | — — 
Dudley—Stourbridge | 653 154 _ 46 30,392 (15,689 | — 
Gateshead sis 602 _ | _ £74 16,196 | — - 
Greenock-Pt.Glasgow, 406 — | — 6 1,876 _ — 
Hartlepool .. <= 1) ae 21 — 46 10,497 | 1,311 oo 
Kidderminster ae 102 9 | -— 46° |-5,°68 | 676 | — 
Merthyr iS ood 2 ame _ _ 82 | «681% | — | — 
Oldham—Ashton ..| 477 9/— 46 | 28,028 | 8,208 | — 
Poole .. a os 197 _ _ $2 9,353 | — — 
Potteries = -. | 1,466 247 — 46 64,428 (18,975 | — 
Southport} .. at 120 oa 25 46 7,617 | — | 2,748 
South Staffordshiiet 758 34 - 46 | 85,736 | 2,480 | — 
Swansea oe oe 412 27 — 16 20821 | 4,244 — 
Taunton oe ee 59 — — 124 lug | — a 
Tynemouth .. ee 160 —_ — 33 9,741 | — — 
Wolverhampton Dist. 80 30 — 16 8,013 | 682 | — 
* Partly horse | Reconstricting. } Partly steam. 


Central London Railway.—The receipts for the week ending Nov. 16th were 
£6,808; corresponding week last year, £5,406; increase, £1,402 Total 
receipts from July 21st (20 weeks), £120,784. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
‘Nov. 17th were £2,476; corresponding week last year, £1,866; increase, 
£610. Total from July Ist to date, £39,646; corresponding period last 
year, £32,108; increase, £7,'38. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending November 
16th were £181 133. 6d.; corresponding week last year, £170 lls. 114d.; 
increase, £11 1s. 64d. Total to dace, £10,113 133. 10d.; corresponding period 
last year, 29,600 Bs. 74d.; increase. £51310s. 24d. Miles of track open, 8; 
Car-miles run, 1901, 5,856; 1900, 4,947. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramways C y.—The receipts for the week ending November 
15th were as follows:—D.U.T. Co., electric cars, £3,356 4s. 10d.; D.8.D. Co., 
electric cars, £675 9s. 4d.; total, £4,031 14s. 2d.; corresponding period last 
eg a Co., electric cars, £8,319 Os. 10d.; ditto, horse cars, £26 3s. 2d. ; 

.8.D. Co., electric cars, £687 lls. 6d.; total, £4,082 15s. 6d.; decrease, 
£1 1s. 4d.; aggregate to date, 495,764 15s, 1d.; aggregate to date last 
year, £94,698 4s.11d.; increase, £1,066 10s.2d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending Nov. 17th 
were £1,591; corresponding week last year, £1,553; decrease, £162. Total 
from July Ist to date, £32,116; corresponding period last year, £33,549 ; 
decrease £1,423, Miles open, 6 miles 57 chains, 














STOCKS AND SHARES. 


Tuesday Evening. 

TuE air grows ever more heavily charged with the finance of elec- 
tricity. This week and last have found the claims of electrical 
compavies of all kinds recognised and allowed to an unusual extent 
by the Stock Exchange, to say nothing of the ‘Press. There was 
the opening of the City aud South London extension last Sunday 
to arouse renewed attention to the stock in the railway depart- 
ment; the National Telephone’s fortunate negotiations with the 
Government have set the miscellaneous market agog with a new 
excitement, while the report that a Yankee oil magnate contem- 
plates taking control of the Parisian electric trams is quite second 
in importance to the issue of the London United Tramways Com- 
pany’s prospectus. And besides all this, there are the advertisements 
of the railways which mean to apply to Parliament for new elec- 
trical powers. Business in electrical securities is therefore good, 
despite the deadly dulness of most other Stock Exchange markets. 
The fluctuations are nearly all in the upward direction; in fact, 
only in the supply scction is thers any lowering of values to 
report. 

The London United Tramways’ prospectus is fairly describable as 
the most generally intcr.sting that has been issued this autumn. 


“The company’s progress since electric traction was started has been 


watched with peculiar interest by the Stock Exchange, and the 
market rapidly tacked a premium of 17s. 6d. a share on to the 
Preference, and 3 per cent. on the Debenture stock. Certainly the 
Preference shares at par look an excellent 5 per cent. investment, 
and even at 11, the return is over 44 percent. on the money. The 
Debenture stock is also worth securing, on the ground floor, and, 
we fancy, is more likely to retain its premium than the Preference 
sharesare. ‘The allotment frequently leads to a sudden reduction of 
10 per cent. premiums. We must confess that the item of £600,000 
for gocdwill looks high, and the fear of purchase of part of the line 
by the local authorities in 1909 acts as the inevitable nigger in the 
hedge. , 

British Electric Traction shares are practically neglected, while 
slightly improving upon their quotations as regards the Ordinary. 
The Paris traction system, according to a news agency, is on the 
eve of pa-siug into the hands of Mr. Rockefeller, with whose name 
the Standard Oil Company is indissolubly linked. Considering the 
awful mess that financial operations connected with Parisian tram- 
way enterprises have got into, it is not surprising that the French 
investor would welcome with open arms anyone able to haul the 
concerns out of their mire. 

In the home railway market the rise in City and South London 
has formed an agreeable concomitant to the opening of the Angel 
extension. Seeing that there is now a full 5 per cent. profit 
accrued since the purchase of the stock was advocated three weeks 
ago, we think the actor upon our hint must please himself as to 
whether he sells or not. The shares are also better at 53. Another 
of our suggestions, Great Northern and City Preferred “A,” is 
coming to the fore, business being done in them at 83. They are 
£10 shares, fully paid, and there is a talk of the line being opened 
about Coronation time. 

London and Brighton Railway stocks are benefited to a. smal 
degree by the announcement that Major Cardew and Mr. Philip 
Dawson are to be retained by the company for their advice in 
reference to electrical work on the line. It took some of the 
London and Brighton’s trains over three hours to get from the Crystal 
Palace to Victoria last Saturday, so that there is some scope 
for improvements. While discussing electric traction, it is of 
interest to note that the quotations for London General Omnibus 
stock, and London Road Car shares, are experiencing an exceedingly 
trying time. ’Bus stock has been up to 179 this year, and in 1900 
it achieved its high-water mark of 216. It now stands at 96. Road 
Car shares are 44, the lowest price reached during the last half- 
decade, and these shrinkages are almost wholly attributable to the 
Central London comp‘tition, the “ shallow-tram” proposals of ‘the 
London County Council adding a semi-final straw to the market's 
burden. 

The electrical supply section is irregular: City of London Pre- 
ference have regained the 4 lost last week, but’a similar fraction has 
been shorn off Notting Hill shares in connection with fresh selling 
orders by those who are paying for their allotments of new. The 
price of the latter is 17-2 premium, and Wednesday was the last 
day for sendivg in applications. London Electric Supply Prefer- 
ence have weakened to the extent of 4, while Metropolitans are 
up the same amount. New Chelseas are 5 middle. In the Debenture 
list, City Seconds are a point better at 1034, and we see no reason 
to alter our previous opinion that this stock will go to 105. 

A rise of } in Globes is an index to the character of the telegraph 
department. Quiet strength is the prevailing feature of the market ; 
there is no outstanding change in either direction, but Great 
Northern, of Copenhagen, are £1 up. Western Telegraph shares at 
144 are ez both dividend and bonus. The hardness of telegraphs 
has induced £1 advance in Telegraph Construction shares, manu- 
facturing being unaltered. The rest of the miscellaneous list 
exhibits nothing of interest. British Westinghouse Preference are 
finding buyers at 5}, the good report inducing purchases. Certainly, 
those orders amounting to the sum of £738,000 for the last financial 
year appear to be sensational, and it is to be hoped that the com- 
pany will be able to at least maintain this standard when the 
Manchester works open early next year. There is renewed talk of 
an amalgamation between Callender’s and Henley’s, so often mooted 
before ; but the Stock Exchange, while professing its readiness to 
believe that the scheme is again on the carpet, has no specific infor- 
mation about the subject. 

National Telephone shares were shot up to nearly 44 upon publi- 
cation of the new scheme, but a deluge of selling ordzrs brought the 
price down again to 4}, at which it actually shows a slight decline 
on the week. While the arrangement is better than the optimists 
had hoped for, the market professes to regard it with suspicion, but 
for those who do not miud locking up their money for a time, we 
should say that the Ordinary shares look a very fair speculative 
purchase. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 

































































‘ — Dividends f Closing Closing ay a 
"awe re stare) thea vee your, | votMlzn | Quotauons | werk ented 
‘01. 

5 Fe love, | .syy. | LYUU, Higneast, | Lowoee 
82310 | African Direct Telegraph, 4 % Debe ai? - ee . |98 —101 | 98 —101 | 100%/ ,., 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . . 10 aie aon a 34— 44 34— 44 ia 

119,7007| Amazon Telegraph 5 % Debs., Nos. 1 to 1,250 Red. eee | 100 | oe He . | 78 — 83 | 78 — 83 
804,720 | Anglo-American Telegraph ... ade ane +» |Stock] £3 9s.) 73/6 | 33 52 — 55 52 — 55 ei 
$,097,640 - do. 6% Pref. tes vee - [Stock] 6 % | 6 Gj 6 98 —100 98 —100 992 98h 

3,097,640 do. Deferred woe eee eee [Stock] 183. f° £1 7s.| 5s. 94— 10 94— 10 10 gi 
44,000 | Chili Telephone, Nos. 1 to 44,000... ee oe * 5/3 4 5% | 34-— 4 34— 4 ant ee 

13,333,300$| Commercial Cable... aa ase eas «» 1$100 | 8 %| 8 w. (180 —190 {180 —185 182 as 

1,741,0292 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| .. | ... | ... [100 —102 100 —102 | 102 | 1014 
16,000 Cuba Telegraph eee eee eee soe eee eee 10/8 % 7 % 5 — 6xd) 5— 6 eee . 

6,000 Do. 10 & Pref. ... ces ves eee oe | 10/10 GH]. we | 184— 144 | 184— 144 mC 
12,931 | Direct aaa Telegrap Aa is ed are = 51/4%14%14%)| 3— 4xd| 3— 4 ca 

6,000 do. Cum. Pret. ee “ “ Gr an aus “a 84— 95 8h— 94 <a 
80,0002 De do. re Debs. oes ees * 50 coe cee «- |100 —104 %|100 —104 %| ... ee 
60,7107) Direct United States Cable ... aaa sos we | 20} 88% | 84% | 82% | 104— 114 | 104— 114 114 
104,300/| Direct West India Cable, 44 % Reg. Deb... .. | 100| .» |. | s- [100 —103 [100 —103 ‘.. 

4,000,000 | Eastern Telegraph, Ord. Stock coe wee owe Stock}! 7 YH 17 BH] 7 BG [187 —141 187 —141 140 | 137 

1,930,807 Do. 34 Pref. Stock eas sos coe | 100] .. wae « | 94 — 97 93 — 96 95 94 

1,432,2687 Do. Mort. Deb. Stock Red. ... eo. [Stock] ... sea « [112 —115xdj112 —115 xd) 1133 | 112 

300,000 | Eastern Extension, Acstsalotia, and China Telegraph ...| 10|7%|7%/|7 % | 182— 144 | 132— 143 144|} 1338 
320,0007 Do. 4% Deb. Stock ... so % m Stock] ... aes w. (113 —118 /113 —118 a aa 
Eastern and South African Telegra h, 4% Mort. De ie, ee 
300,0002 Nos. it 3,000, red. 1909 . 100} .. | 54%] .. |100 —103 |100 —103 100} 
200,0007/ Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25| .. | ... | ... {100 —103 100 —103 ii sl de 
180,227 | Globe Telegraph and Trust ... 9... ee ves ews | 10 | SHY | 548% 52% | 12 —114 | 114- 118 | 119) 114, 
180,042 Do. do. Le ens ey vw | cee | 148-153 | 149— 152 | 15,5] 143 
150,000 | Great Northern Telegraph, of Copenhagen oe ee | 10 |124 «. (15 % | 29 — 31 =| 30 — 32 ae aa 
70,0007 { Halifax and Bermnds Cae ee ee 1900 Hed f| 200 | - | a | - [100 -108 100 —103 
17,000 | Indo-European Telegraph... vee eee | 25 (10 % [10 % [10 % | 40 — 44xd] 40 — 44 sj ; 
100,0007 London Platino-Brazilian Telegraph, 6 % Debs. eee coe | 100 | ose ton ww. {102 —105 |102 —105 tee a 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 ... Ey ve “fp Se ae 4— fxd) f— xd] ... eae 
86,492 Do. do. do. 5 & Pref., Nos. 1 to 86,492 1/4 5 a #— 1xd) f— 1xd ... Ses 
590,000 | National Telephone, 10 590,000 ... .. «w | 5/6 5 5% | 44— 44 | 44— 49xq) 44] 435, 
15,000 Do. 6 &% Oum. lst Pref. ... soe eo. | 10/6 6 6%/)}12—114 12— 14 ses ged 
15,000 Do. . Cum. 2nd Pref. ... «| 10/6 6 6 12 —14 12 — 14 re ‘ 
250,000 Do. Non-cum. 8rd Pref., 1 to 250,000| 5 | 5 5 5 4h5— 42 | 43— 54 5 413 
2,000,0002 Do. 34 Deb. Stock Red. vee eae [Stock} 88% | 34% | 34% | 96 — 99 | 96 — 99 974 | 96 
§00,0002 Do. Deb. Stock Red.... eee 100 tee w | 4 98 — 101 | $9 —192 100} | 99 
171,504 | Oriental Telephone a Elec., Nos. 1 to 171,504, fully paid 11/5%/|5%/6%] 1—1ysxd — 1] .. aes 
100,0002| Pacific and European Tel., 4 % Guar. Debs, 1 to 1,000 ... | 100} ... «se .. (100 —103 |100 —103 ies “ 
11,839 | Reuter’s. << = ne) oot OO ESO Ps 7— 8 ia, 
3,303 Submarine Cables Trust - see vee see coe | Cert.) oe aes we §=|125.—180 [125 —130 1254 | 125 
58,000 | United River Plate Telephone pet 51}6%l7%H) « | 42— 52 | 42- 52 534) + 
40,008 Do. do. 5 % Cum. pref. Nos. 1—40, 000 ey ica wea mr 43— 52 4¥— 5+ éak 
179,947 Do, do. Debs. ... ves +. |Stock] ... eee «. |103 —106 {104 —107 
155,600 | West African Telegraph, 5 % ae. 100| .. eae oo =| 99 —102 99 —102 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001-53, 008 2h | we ne ‘ia — 4— 

150,0002} Do. do. 4 % Deks., 1—1,500 gua. by Braz. Sub.Tel.|100| ... | ... | ... [100 —103 |100 —103 oe ad 
207,930 | Western Telegraph, ary Nos. 1—207,930 ... ws = | 107%) 7%] 7 % | 144— 149 | 144-15 147 | 143 
75,0002 Do do. Debs. 2nd series, 1906 ace | LOGE ces ea we (203 —106 |103 —106 as ae 

348,777/ Do. do. Deb. Stock Red. ose coo | 100 | ace wee «- [103 —106 {103 —106 
88,321 | West India and oo. Telegraph ... aa oe oe | 101/231 GBI aoe g- § §3-— § we 
34,563 Do. do. do. 6 % Oum. Ist Pref... | 10] ... wed add 54— 64 5a- 64 58 
4,669 Do. do. do. 6 % Oum. 2nd Pref.... | 10] ... oot soe 3— 5 3— 5 Se 
80,0002) - do. do. 5 % Debs., Nos. 1 to 1,800 | 100 |... aad we {101 —104 {101 —104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 EE eee aya 3 — aan ad ae 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... “PP .. | 97 —102 | 97 — 102 =e “ 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 6|6%/6%/\/6%| 72— st 7#— 8} 83 8 
£0,000 Do. do. 7% Oum. Pref....| 5 | .. | a | ww | 8$— 82 | 8$— 88 8h | 8 
40,000 | Charing Cross and Strand Electricity Supply __... 5|/8%19%/|9%} 9—10 9 — 10 ‘ aad 
59,000 a ay do. do. 44% Oum. Pref. a aeree aa aa §4— Fz 54— 5f 59;| 5% 
250,000 do. 4% Deb. Stock Red. | 100} ... ore ... {105 —107 |105 —107 aaa ore 
34,000 *Oheleca Bloc Supply, Ord. §61|6%|}|6%/| 54%) 5— 54 | 5 — 5h SF... 
150,0002 Do. 0. % Deb. "Btock Red. . Stock] ... ees .. (109 —112 (109 —112 ie aaa 
70,579 | City of London iectric Lighting, Ord. 40,001—110, 579... 10/6 & 4%/0%] 94— 10} 94— 10} 10;;| 92 
40,000 Do. 6 Cum. Pref., 1 to 40,000 . 10 | 6 6%16%/11 —12 | 114—12§ | 114] ... 
400,000 Do. Deb. Stock. Scrip. (iss. at £115) ‘all paid ee ere pet . [122 —127 [122 —127 sas ie 
200,000 Do. nd 2nd Deb. Stock, Prov. Certs., all paid 100:|  ... an .. {101 —104 |102 —105 103+ | 103 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10| nd |4%/|4%)| 8§— 94 84— 94 <a we 
20,000 Do. do. do. 6 &% Pref., 40,001—60,000 | 10;6%|}6%/|6%|12— 13 12 — 13 a 
403,0002 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd.... | .. |] .. see «- |104 —107 |104 —107 106 | 105% 
35,500 ' Edmundson’s Hlec. Corp., Ord. Shares oes sos oes 561/6%16%/17%| 54— 6 54— 6 iy 2 re 
20,000 Do. do. 6 % Cum. Pref. oes ee see eee 54— 6 54— 6 oa 
120,0002 Do. do. 44 % 1st Mort. Deb. Btock. ... | 100] ... | se (105 —108 |105 —108 | 107 | 1¢6} 
21,000 | Kensington and Knightsbridge Electzic, Ori... Bl a « | we | 11—12 | 11 — 12 be pd 
90,000 Do. do. do. 4% Deb. Stock | Stock; ... a we» {101 —104 (101 —104 
110,000 London Electric Supply Corporation, Limited, rt eee ZS] acs is 1j— 13 1i— 13 ines | 
49,840 Do. do. do. do. 6% Pref. 5/6% = 4— 5 34— 44 3g | 
250,0007 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... P 96 —160 96 —100 eee Oe 
98,769 | Metropolitan Electric Supply, 101 to 62,500 _—s«... 1015 %/5 % 6%|13—14 | 13§—143 | 132 | 134 
220,0007 Do. 44% First Mortgage Debenture Stock Ber! ear w. (113 —116 (113 —116 uag sag 
250,0002 Do. 34% Mort. Deb. Stock Red. ... eo» |Stock] ... eee 96 —100 96 — 99 972 | 97 
8,652 | Notting Hill Electric Lighting aes cas te ae | ILE 7%/7 % | 154— 164 | 154— 164 zs ac 
40,000 | St. James’s and Pall Mall Electric Light, Ord. ... 5 144%, (143 Lid 15—16 | 15 —16 153 | ... 
20,000 Do. = 7 % Pret., 20,081 to 40,080 5|7 ii 7 8— 9 8— 9 ¥ i 
150,0007 Do. 838% Deb. Stock Red. ... | 100] .. eo» | 97 —100 97 —100 a ‘a 
12,000 Smithfield Market Binet Supply, | CM. \ sc pas on Seb -e a 2— 24 2— 2% o ade 
50,0002 Do. do. De eee eee 100 coe eee eee 80 — 90 80 _ 90 eee coe 
65,000 South London Electricity Supply, ooo see eee | 5 eee oon eos 234— 22 23— 22 eee | eee 
109,518 | Westminster Blectrie Supply, Ord. . | 8/18 s 13 % |108% | 11§— 124 | 114— 124 | 12,3) 1145 
* Subject to Founders Shares, Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are ‘tally paid. i. Dividends a Pe deferred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting of the latter of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. “— 
Stock bans Closing Closing Business done Ame! 
Present Dividends for i ; 
faeue, — citte| thelnst three years, | Quotallon | Qnoiation | week endgd” a thr 
t 1898, | 1899. | 1900, Highest. ; Lowest. nelle 
20,000 | British Aliminium 7 % Cum. Pref. . oe BO] | oe | oe | Bm OB | Bm 6 [mie a 
900,0002) Do. do. 5% 1st Mort. Deb. Stock Red. ... [Stock} | . | 1. [87-91 |87—91 | 2. | 2. Th 
62,074 | British Electric Traction oe coe oon o- | 10) 6 %| 8 %| 9 %] 184— 145 | 184-— 144 148 | 14} for tl 
9,000 Do. do. 6 % Cum. Pref. eos 10 ove see eee 113— 12} 11#-— 12} 124 12 Railv 
60,0002 Do. do. 5% Perpetual Debenture Stock ... |Stock} ©. | :.. | ©. [121 124 |121 —124 | 1298] |, pat 
70,000 | British Insulated Wire Ord. . ae es coe 5 | 15 %} 20 %| 15 %| 8 — 9 8— 9 ~ aa 
70,000 Do. i, Sete 2 me | Bl we | ww | ee 2 oe ory 
50,000 |{Browett, Lindley & Co. (1899), Keg os see iss thao a see 8% — 1 4— 1 a pee 
50,000 | ComiPee. ... - «| 411 ... o | O2) H—1aedl 4— 141 « | = e 
103,731 | Brush Elecl. Enging., Ord., 1 00 388: wt | Ot le | OS Oe OK! CS) ES 2 | SR ree gee pi 
150,000 Do. do. Non-cum. 6 % Pret. . sep Ree 21 6% 6% 6%] 18-— 2% 1j— 2 15, pace 
125,0007 Do. do. “4 % Perp. Deb. Stock ove we» [Stock] ... coe |. wee [102 —105 102 —105 103 obs 
125,0C02 Do. do. 4% % Perp. 2nd Deb. Stock w. [Stock] ... | ... | .. | 99 —102 | 99 —102 | 101 | 100} 
30,000 Callender’s Cable Construction shares, Nos. 1—30,000_... 5 | 15 %| 15 %| 15 %| 16 — 17 16 — 17 167 | 16} 
40,000 Do. do. 5%Oum.Pref. .. wih eh ws | od i 1 oe S— 6 a ae 
90,0002 Do. do. 44 % 1st Mort. Deb. Btock Red cop [SUOCK] 112 —116 112 —116 sae Se 
1,969,800 | Central London Railway, Ord. Stock a thes soe [Stock]... ise w. {108 —111 108 —111 1104 | 109} 
440,100 Do. do. 4% Pref. Stock .. cee eee [Stock] ,.. eee «» |105 —108 105 —108 1064 — 
440,100 Do. do. Def. Ds occa a « [Stock] ... se .. {107 —110 {107 —110 aes is 
855,000 ~ and South London Railway _... we» [(Btock} 24%] 12%] 14%] 55 — 58 59 — 62 62 58 
47,500 | Do. do. Ord. shares Nos. 22,501 to 70, 000 .. ene ese [PERO sss cae soa 5— 54 54— 6 53 58 
54,000 ee oO Nos. x 7 a ae — ss 3} 6%! 78%) 8 %| 3— 34 3— 34 Br ee iia 
0. 5 % 1st Mort. Reg. Debs., t9) Passel 
100,0007 £100, and 901 to 11, 000 of £50 red eee eee eee see 100 —105 100 —105 eee eee } vpil 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 5| 6% 6%! 24%) 4- 8 4— 3 ons ss 
17,139 Do. do. do. “A” Shares, 01—017,199 ... | 5| 6%] 6% 24%! 14— 2h | 1h—- ok | ww | mee 
$44,0237 Do. do. do. 4% Deb. Stock Red ey ee tee .. | 80 — 85 80 — 85 aa ses a2 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. — sean 100 | ... ai w. | 84 — 89 84 — 89 So ME 
112,100 | Electric Construction, 1 to 112,100 ... nae 2; 6% 6% 6%) 12— 24 1g— 24 13 
$1,390 Do. do. Cum. Pref, 1 to 31,390... Be ie 4 ‘es 24— 8 24— 3 aes 
182,5007} Do. do. 4% Pern. Ist Mort. Deb. Stock Stock) ... 98 —102 98 —102 re e 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... Pe soe OL. voae ee .» | 10 — 104 | 10 — 10} ee as 
150,000 Do. do. 4% Mort. Deb. ... aoe eos [Stock] ... sea bes 99 —102 99 — 102 oa oe 
85,000 | Henley’s (W. 8 7 Works, Ord. ... coe vee 5 | 14 %| 15 %| 20 %)| 16 — 17 164— 17 163 | 16;; I 
$5,000 | Do. do. 44 % Pref. Beli cece 44%| 44%] 54— 6 54— 6 ae dee 
50,0007 Do. do. 44 Mort. Deb. Btock... Stock] ... ose we =|112 —116 112 —116 oes cee 
50,000 India-Rubber, Gutta-Percha and Telegraph Works «- | 10/10 %| 10%... | 28 — 24 23 — 24 23% | 23} 
800,0007/ Do. do. do. 4%1stMort.Deb.. .. | 100} .. | .. | ... [100 —103 [100 —103 | .. | .. or 
$7,500 |{Liverpool Overhead Railway, Ord. ... cee «» | 10] 34%) 38%) 82%) 53— 64 5i— 64 cae aad 1 
10,000 [+ Do. do. Pref, £10 paid... 30s |: 10| 5% 5 vee | 193— 198 |:193— 193 |... |. cee 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to a 500 ... eco | AO cee see 154— 164 | 154—164 see eae . 
§Rosling, Appleby & Fynn 6 % Cum. Pref. . eee | 2 ee as ey 4 a ee 19/- to 20/- | ... er 
$7,350 | Telegraph Construction and Maintenance ... oe | 12] 15 %] 15 174%] 37 — 41 38 — 42 403 | ... . 
150,0002| Do. 4%, Deb. Bds. Nos. 1 to 1,500 Red. 1909 ...|100| .... | ..%] ... (104 —106 [104 —106 ig Bers ste 
25,000 | Telegraph Manufacturing, Ord. Nos.1to 25,000... ..| 5| 8 %| 12 %| 12 %| 10k— 114 | 20h— 114 | 108] °.. 1 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000. vet 4 eee | om lim i ao © Sh— 6 513) 58 1 
540,0007| Waterloo and City Railway, Ord. Stock 100 | $%| 3 % 3%|91—94 |91—94 | 93 | 914 : 


i Unless ene stated all shares are fully paid. § From Bradford Share List. 


+ Quotations on Liverpool Stock Exchange. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY es : 

Consolidated Telephone Construction and Maintenance, 2/-—4/- Ca, State a a Electric (£10 pd.), Ord 6. 9 
3 

8 





Natioval Electric Free Wiring, 17/6 paid, 32 Pref. (£10 pd.), RE IO. 
* From Birmingham Share List, Bank rate of discount 4 per cent. (October 31st, 1901). 


{ From Manchester Share List. 








- MARKET QUOTATIONS, Wednesday, November 20th. 




















CHEMICALS, &e. This week. | Last week. Inc, or Deo, METALS, &e, (continued,) This week. | Last week. Ino. or Dec. si ie 
ere 2 
@ Acid, Hydrochlorio per cwt. 6/- 5/ . g Copper Sheet eo =e =o e:séSF ton £80 £80 2 
a livic oe per cwt. 22)- 4 «w Boa. e+ per ton £80 £80 3 
@ y Oxalic .. per owt. 82/- B2/ @ 4: (Blectrolytio) Bars +» per ton #82 £82 3] 
@ , Sulphuric.. e» percwt, 5/6 5/6 ee é ” a Sy ets - perton £90 £90 e 
a Ammoniac, Sal per owt. 89/- 89/- ee e 0 as e. perton £84 £84 e 
. Ammonia, Muriate (crystal) .. er ton £88 10 £88 10 e 6 Ho. Wire per lb. od. id. , 
ee per ton £30 £80 ae t Ebonite Rod’. .. ss ee per lb. I /- nere r 
. Bleaching powder . per ton £1 £1 e f Sheet es perlb. 5/- 5/- 936 
a Bisulphide of ee es per ton £165 £16 n German Silver Wire es perlb. 1/6 1/5 ) rf 
a Borax 5 ‘ per ton £18 £13 h Gutta-percha fine . ae oe SOOT 8/- 8/- ae 11—46 
4 Bensole (90 « ) per gal. q/- q/- ° h India-rubber, Para fine :. + per lb. | 8/4 to 3/64 | 3/64 to 8/74 dec, 
per gal. 5/6 5/6 f Iron, Charcoal Sheets .. per ton £18 £18 sm 
rd a Copper Sulphate per ton £22 £22 & » Pig (Cleveland warrants) . per ton 43/6 44/- 6d, dec. 
Nitrate per ton £24 £24 € Han ang oe , according to size per ton} From £11 | From £11 ee 
@ » White Sugar per ton £81 £81 € as Sere, ee per ton! 50/- to 52/6 | 50/- to 52/6 
a ales — oe e. per _ = . € os " oe guivanieel No. 8 .. perton a i, p ata A 
a Methylate irit er gal, 0 ) 
@ Naphiha, Solvent (90% a¢160°C), per eal 5/6 5/6 : tak, Eagle Ingot «. = «+ portonl {21112 ‘g| £11 12 6} 
a Potash, Bichromate, in casks.. per lb. 8d. 8d. ee n___ _Bheet oo es perton) £18 10 £13 10 
= » Caustic (15/80%) per ton £24 £24 m Manganin Wire No. 28 .. - perlb. I~ 8/- ey 
" Bisulphate per ton £85 £85 ae - perbot.| £8 176 £9 2/6 dec. 
ms Shellac .. ee e. per cwt 185/- 125/- 10/- ine. 4 Mice “in original oases) small . +» perlb.| 8d. to9d. | 8d. to 9d. ee 
a Sulphate of ‘Magnesia .. per ton £4 10 £410 ee dad iw es am 9 per lb.| 1/9 to 2/9 | 1/9 to 2/9 ee 
a Sulphur, Sublimed Flowers « per ton £6 £6 eo d per lb. | 8/3 to 7/8 8/8 to 7/8 e 
4 ” — per ton £5 10 £5 10 ee Pp Phosphor Bronte, plain aie per Ib. | 1/04 to 1/8 | 1/04 to 1/8 
e+ per ton £5 £65 oe p " d bars & ro per lb.| l/lto1/4 | l/l tol/4 
4 Scda, Caustio( (white 10%) :. perton | £10 15 £10 15 Pp ” “ip &heet per lb. m 1/8 ‘om 1/8 
@ Crystal per ton £8 £8 ° Platinum ae per oz. £41 1 
a Bishromase, casks per lb, 24d. 244, p Silicium Bronze Wire per Ib. |103d. to 1/04) 103d. to 1/04 Th 
¢ Steel, Magnet, acc’d’ng to dese’p’n per ton} From £15 e 
METALS, &e. ‘ o “ in bars *ee ee a R Py year, a 
t) 0 , | 
b Aluminium Ingots, in ton lots per ton £148 £148 oTim, block +. co ce | oe penton { 411 £116 s : i 
me Wire, in ton lots per ton £224 224 = 9 wu foil eo oe ~perlb. 1) 1/6 a 1ELE8S, 
b Bheet, in ton lots — 4 £191 £191 ee ny i Nos, ltois °. per lb. 17 7 a cent. o 
P Babbitt’s metal ingots... £75 to £125 | £75 to £125 oe p White friction Metals — also sh 
¢ Brass (rolled metal toi basia per Ib. Tid. 73d. ee w White Age” per ton} £85 to £65 | £85 to £65 eo mil 
c ” braze oo §6= oes OT IL, > d, aa j Yarns, 2/108 ll Cotton, on sp'ls per lb. 1d. 7d. ee Leagt 
Con peas Sonu on ee per lb, . > as J wu 6Blea. Ly os te) ee MI le d. a the sys 
ce es perlb, 72d, ee rT) 8 10 lbs, Russian es perlb, “ 4 ee howeve 
: Conver ie, (braned) e+ perlb. 104, ee " 10 lbs. a single .. per lb. d. 43d. ee carried 
(solid drawn)... per lb, one. 1034. oe 180 Ibs. Jute rove .. perton) £1026 | £1026 ee ied 
’ Copper Bars (best selected) .. per ton oe Zino, 8h't, (Vielle Montagne bnd,) perton| 429 10 422 10 eo as the 1 
ears wh 














: Messrs, G. Boor & ¢ Mose, yarn Ge z — Teleg, Works | & Messrs. Morris Ashby, Limited, 





tat 6 The British rite Lid tati oners, enese, games & Bh abapents, Co, Ltd, tat ose Ws T, es Co., Ltd, 
sles Br] ¢ Hamre Fi sore ei at bab: n a ater Sted & Met: Creag aaah 
6, Mesara, anh bis Bmith & Oo. Gnys, alte indley 606 p eae: Soha Mat wen & Cen 
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TRAMWAY COSTS IN NEW YORK. 


Ix its special convention number, issued on October 5th, the 
American Street Railway Journal gave some valuable figures showing 
a three-year comparison of cable, electric and horse traction in New 
York City. From our contemporary’s table we have been com- 
pelled, by the exigencies of space, to delete the totals columns, 
reproducing only the car-mile costs. 

The table shows in detail the earnings and operating expenses 
for the year ending June 30th, 1901, of the Metropolitan Street 
Railway Company, of New York. These figures have been secured 
through the courtesy of the officers of that company. The table 
possesses @ particular interest at the present time, in view of the 
fact that cable traction has now been entirely abandoned by the 
company. So far, therefore, as that power is concerned the 
expenses have a historical interest only, except as they indicate 
some of the reasons which have" led the company to adopt electric 
traction for all of its mechanically-operated lines. 


Cable Costs.—Considering now each division separately, it will be 
séen that the cost of cable car operation has increased 0.83 cent per 
car mile. The largest factor in this is the cost of fuel and renewal 
of cables, both of which have increased 0.22 cent per car mile. The 
only other increase of importance is injuries and damages—0.2 cent. 

Horse Costs.—In horse car operation there has been a reduc- 
tion of 0.25 cent in maintenance of way, and 0.05 cent in trans- 
portation. The increase is almost entirely in cost of provender— 
0.39 cent. This reflects the increase in cost in grain, which, pecu- 
liarly enough, has increased in value in about the same proportion 
as the coal for the mechanically-operated lines. 

Electric Costs.—Taking up now the electric division, the most 
important and most interesting, we find that the total increase in 
operating expenses is 0.4 cent, which is more than accounted for by 
the increase in charges for injuries and damages, which is 0.49 cent. 
Thus, it will be seen that mechanically the system is operating 
.09 cent per car mile cheaper than last year. In carrying the in- 
vestigation further, it will be found that this reduction has been 
secured entirely in the transportation expenses; that is, in the 


RELAtTivE Costs AND PRoFits OF CABLE, ELECTRIC AND Horse TRACTION. 





Cable (per car mile). 











Electric (ger car mile). Horse (per car mile). 





























items. ene $$$ | — — —_—— 
1899. 1900. 1901. 1899. 1909, 1°01. 1899. 1900. 1901. 
ee cane = ni — eee ne somelicacn 
GENERAL EXHIBIT, | | | | | 
Total passenger receipts ee de. “a a ae 85°43 84°86 | 36°31 31-23 | 38264 | 8374 | 25-72 25°£0 22-70 
Passenger operating expenses... ti pe ‘ : 18:00 17°76 18°59 1195 | 13°16 13°56 17-96 18°98 19°19 
Earnings from passenger operation . ee ae 17°48 1710 | 17-72 19°28 19°38 20°18 T76 | (682 3°51 
OPERATING EXPENSES IN DETAIL. | H 
Ms intenance of Way :— | , aad 
1, Repairs roadbed—track, labour .. «e ee ee 43 35 | "25 ‘23 "24 49 “6k “Bl 
ai bs material .. as mee aa ne 05 09 | "03 02 03 05 12 “26 +20 
3. ay pe steel rails .. ia wv we wef — —_ _ _ — _ — _ - 
4, a ps switches, castings, spikes, &c. Sel ‘17 14 16 "05 08 ‘ll 04 “OL 10 
5. pe a ties and timber .. we ae ae _ ae _ _- —_ aaa ‘01 02 — 
6. Repairs, overhead and underground construction .. | 79 84 "95 18 14 20 a — _ 
7. Renewals of cable ee oe eo ee ee ee 230 2°48 2°70 _— _ _ =. _— — 
8. Tube cleaners .. fi 7E a “s Ae ‘ll “ll ‘10 "16 18 ‘17 -~ - 
9. Oilers we ‘ wa aa Ee Pe «a ay *40 “40 *42 _ — — - | — — 
10. Gearsmen and spiicers .. re we a wa oa +20 19 22 -- -- -- — | — — 
11. Repairs of buildings .. ay ae se +e en 03 10 06 06 07 08 11 24 “20 
12, Removal of snow and ice, and street cleaning .. ae "16 “14 13 13 03 03 | “21 10 “O04 
Total .. oe oe ee a “ 4°69 4°84 5:00 68 “81 *88 “99 1:30 105 
Muintenance of Equipment :— | 
13, Repairs of cars and vehicles .. a Pa ae ‘eI "15 “60 53 “69 “19 "62 42 59 “62 
14, fe electrical or cable equipment of cars oe “36 “34 "88 “47 *62 91 | “> . — 
17. te tools and machinery .. a4 Ne eae “02 =a ‘01 01 ee: = | = = 
Mn ofan ws sat 0-94 0-92 117 141 173 42.) “69 63 
Power :— | | | | 
15, Repairs of steam plant.. “e ‘an a ee eo | "19 *22 18 | “04 05 | *08 — | a= _- 
16. ss electrical or cable plant. . aa ws oo | 09 “10 4 | 02 | 04 | 02 — | -- — 
18, ee harness : ae ie wa | — _— _ oa — | — 12 «| 15 18 
19. Stable equipment, supplies, &c. , ? — a _ — _ | oe | OT | “09 “09 
20. Renewals of horses... ‘ ae ‘ss or es “= - _ _ _ | _— | 20 | 27 “38 
Oi: Waveeseieme cg) cele eel oe, eS een ae -- —- | = “02 02 | ol | 52 | “54 "Bd 
22. Cost of provender i Se ne ee ve és “O04 “04 05 “08 08 | 05 | 3815 | 864 4:03 
23, a a feedmen—wages.. .. + ee — — | a “01 01 | — 24 | 25 “28 
24, i pe removing manure we) - aa tHe — — — | _ — - | — | 06 | 07 "05 
27. Hostlers, hitchers and stable help .. ae a xo 03 03 03 08 08 | 06 | 226 | 2°27 2°19 
28. Engineers, firemen and power service .. «eo ee "62 “BT 63 "33 40 | 30 | _— | _ _ 
32, Fuel,powerhouses «swe eee 1-08 100 | = 1:23 a). we) Veet =p OS — 
33. Light and other supplies at power houses ee ue 16 ‘17 *20 ‘07 0s | ae. I — | — _ 
CW ee ee ete “19 20 | al ‘14 6 |} 6 | wo | 09 
Total .. ae ee aa wa ar 2:39 2°33 | 2°67 1°77 1:99 178 | 669 | 735 735 
Transportation :— | | 
25. Conductors, drivers, gripmen and motormen .. re 6:27 6°24 6°81 5°60 5°79 5 68 698 | 710 7:09 
26. Inspectors, starters, switchmen, &c. “e oe re 1:36 1:30 1:29 *86 “81 68 7178 | 67 60 
29. Car house exp. watchmen, car cleaners, oilers,&c. .. *36 37 OC “89 48 “54 49 | 37 OC *36 “36 
30. Car service—car lighting re ee es re 83 36 | 42 01 02 03 | 08 | 07 09 
81. pe GU WERE ARiS cc ee kx eat. ee ‘ll ‘1 | 12 0 13 14 | “03 “04 05 
Mi at ce Sh kG 8-43 sts | 853 7:06 7:29 702 | gat | 8-24 8:19 
| 
General Expenses :— | | | | 
35. Salaries of officers and clerks on ae me ae 27 24 | *25 19 21 | 20 | 24 «| 22 22 
36—40. Injuriesand damages .., .. «2 we we ws 67 66 | | 53 : | It > «as | "89 “36 
41—48, Other general expenses. . <« ee os oa as ‘51 “47 | 46 | 56 “73 “74 “96 “89 “89 
WOM Gc AMtae: se. seh See es 1:35 1:27 | 147 | (1:27 1:66 215 | 162 | 150 1:47 
\ = iia | 
Total operating expenses ee ee 17°99 17°76 | 18°59 11°95 13°16 18°56 | 17 96 | 18°98 19°.9 
| | | 
Car mileage run. 
——— 199. | 190. | 1901. 
| | 
aa | 
Cable .. Re 10,416,079 | 10,610,091 | 8,750,956 
Electric ee ee 19,347,978 24,963,196 27,035,040 
Horse as 11,996,799 8,337,355 
! 


The figures for cable traction necessarily are not for the complete 
year, as the final piece of cable track, that on Broadway, was 
changed to electricity during the first part of June, 1901. Never- 
theless, the cable car mileage during the year was less than 40 per 
cent. of the cable car mileage for 1900. The horse car mileage 
also shows a decrease of about 15 per cent., while the electric car 
mileage shows an increase of 8'2 per cent. The total mileage for 
the system is less than last year to the extent of 1,266,967. This, 
however, does not represent either a diminution in passengers 
carried, who, in fact, number 11,062,978 more, or in carrying capacity, 
as the new electric cats are larger than either the cable or the horse 
tats which they have displaced, 





9,812,031 


wages of the engineers and firemen and in fuel. 


In fact, the main- 


tenance of way expenses and those of maintenance of equipment 
were both higher than last year. The reduction in motive power 
is, of course, attributable to the operation of the new power house 
of the company, and it is interesting to notice that the greater part 
of the saving secured therefrom (0.21 cent) is just about equally 
divided between the expense of labour and that of fuel. 

The reduction in transportation charges per car mile is attribu- 
table to the general employment of double-truck cars, which have 
become the standard for practically all the elcctric liues of the 
company. Singlestruck cars are still in operation on Broadway, but 
they will be replaced by the long car just as soon as the Broadway 
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tracks at the curves are so arranged that double-truck cars can pass 
each other with safety. 

The effect of the higher speed employed by the electric cars on 
operating expenses is shown in a very interesting way by com- 
paring the transportation charges of the electric cars with those in 
the horse car and cable car columns. It will be seen that the total 
charge for transportation is considerably more than 1 cent less 
per car mile than the horse car charge and a little more than 14 
cents per car mile less than that in the cable car column. So far 
as conductors and gripman or drivers are concerned, the cable cars 
show an economy over the horse cars, amounting to 0.78 cent, but 
the greater cost of inspectors (0.69 cent) and of car lighting (the 
cable cars are lighted by gas), 0.33 cent accounts for the difference. 
For a proper understanding of the figures contained in this table, 
and, indeed, of any comparison of street railway figures made out 
on the basis of the car mile asa unit, the reader should bear in 
mind the fact that the cars used are entirely different with each of 
the motive powers. The horse car will seat only from 16 to 20 pas- 
sengers, the cable car about 28 passengers, while nearly all the 
electric cars now in use are double-truck cars and will seat from 
30 to 50 passengers. 








OBSTRUCTION. 





Ir is extraordinary that in England, the home of free trade and 
enlightened commercial enterprise, the people should submit to so 
much pernicious legislation in connection with so important an 
industry as the supply of electricity. The Tramways Act of 1870, 
and the Electric Lighting Act of 1882, which was based upon it, 
are monuments of how to obstruct an industry. 

The amendment of the latter Act, brought about by the efforts of 
Lord Thurlow’s Committee, was a tardy recognition of the blight- 
ing effect of the 21 years’ purchase clause, but the practical right of 
veto allowed to local authorities with respect to applications for 
provisional orders, and the tenderness with which municipalities 
have been treated by the Board of Trade and the Local Government 
Board, constitute a power of obstructive interference with com- 
mercial enterprise that accounts for the slow progress of this 
country in electrical business, in comparison with the United States 
and some of the Continental powers. : 

We have recently pointed out how many towns are supplied with 
electricity without statutory powers, presumably to the advantage 
of the several communities, and without detriment to anyone; but 
beyond proving that special legislation does not appear to be very 
necessary, it would not be desirable to assume that no legislation 
at all is necessary. 

Undertakers require some compulsory powers, and local autho- 
rities must also be secured in the management of roads; but on the 
other hand, the abuses connected with the grant of provisional 
orders to municipalities, which they are allowed to hang up for 
vears, and the very rare occasions when the Board of Trade exercise 
their right of dispensing with the consent of the Corporations, 
require to be remedied. 

It is not a very simple matter to grasp all the legislation which 
affects electricity supply, for there are not only the Electric Light- 
ing Acts of 1882 and 1888, and the Electric Lighting Clauses Act 
of 1899, but a multitude of other Acts bearing directly or indirectly 
upon the working of the business. 4 

Under Sec. 12 of the Electric Lighting Act, 1882, a number of 
other Acts are incorporated, including the Land Clauses Acts of 
1845, 1860, and 1869, also certain provisions of the Gas Works 
Clauses Acts of 1847 and 1871. Then the Public Health Acts, the 
Borough Funds Acts, the Telegraph Act, 1869, and the powers vested 


in the Postmaster-General, all have a bearing upon the manage- _ 


ment of the undertakings, besides the regulations of the Board of 
Trade and Local Government Board, which are authorised by one 
or other of these Acts. 

The laws relating to overhead wiring require to be clearly defined, 
and the Finchley case may establish the limits of the legal rights of the 
local authority to interfere with wires crossing a public road, which 
have been put up in accordance with the Board of Trade regulations 
and bye-laws approved by them, and with the consent of the private 
owners on both sides of the road. There is an idea among some 
municipal bodies that they own the fee simple of the surface of the 
public roads and rights above them to any height, but this is ques- 
tionable. The Electric Lighting Acts require the assent of a lccal 
authority before the undertakers, under a provisional order, can 
place a wire across a public road, but this does not apply to persons 
acting without the statutory powers which impose the condition. 

Sec. 1 of the Electric Lighting Act, 1888, which provides for the 
consent of the local authority to the grant of a provisional order, 
requires drastic amendment. In operation it has had much to do 
with the partial paralysis of the industry. It is true that the 

3oard of Trade have power to dispense with such consent if they 
are satisfied, having regard to all the circumstances of the case, that 
the refusal to give it is not such as they can confirm, but there is no 
definition of what constitutes a valid reason for withholding 
consent. 

We decline to consent, some say, because we own the gasworks; 
others allege as a reason that they may at some time, not specified, 
desire to apply for powers themselves, or that there is no demand 
for electricity in their town. Such reasons as these have sufficed to 
deprive towns for years of a supply of electricity. 

Why should the procedure differ from that in the case of the 
promotion ofa Bill in Parliament? Notice being given of the 


intended application by public advertisement in October or 
November, the local authorities have only the same rights as the 
general public of petitioning against the Bill and appearing before 
the Committees of Parliament to oppose; but in the case of a 
provisional order their assent is required to be proved, or the Board 
of Trade convinced that they ought to dispense with it, and if they 
do, and report their reasons to Parliament, the local authority has 
still the right of going before the Committees and opposing the 
Board of Trade Confirmation Bill. We remember a case where the 
local authority and the company had agreed as to the terms upon 
which assent should be given to the grant of a provisional order, and 
the draft orderand supplementary agreement were submitted to the 
Board of Trade, when a dispute arose between the local authority and 
the Board of Trade as to whether certain terms should be inserted in 
the order itself or in the separate agreement. The local authority 
were determined, and withdrew their consent, the Board of Trade 
granted the order in the form they preferred, and submitted it to 
Parliament, where the local authority opposed, and the Committee 
compromised the matter by transferring part of the terms from one 
document to the other. The company, in all this dispute, were 
practically powerless, the result being an ultimate withdrawal of 
the opposition in the second House. In this case there was no 
contest over the terms, but only as to which document should contain 
them. 

As specimens of the character of the letters from local authorities 
in which they refuse consent, we extract the following from the 
Minutes of evidence on municipal trading in the Report of the 
Joint Select Committee of the House of Lords and the House of 
Commons, June 26th, 1900. ‘The first letter, dated July 19th, 1899, 
is to the following effect. The italics are ours :— 

“Yours of the 29th ult., as to the above, has been placed before 
my Council, who have directed me to state in reply that, as the gas- 
works at Milton belong to the Council, they will, at the proper time, 
take. the necessary measures for opposing the proposed issue of a 
provisional order for supplying electricity for public or private 
lighting within this district.” 

The second letter is dated July 26th, 1898, and is as follows :— 

“T beg to acknowledge the receipt of your letter of the 23rd 
inst., which shall be submitted to the Town Council of Neath in 
due course. 

“Meantime may I venture to inquire whether you are seriously 
contemplating proceeding with the application in respect of which 
you recently served me with a notice, and whether you are aware 
that the Corporation are owners of the gas undertaking within this 
borough.” 

On October 22nd, 1898, the town clerk wrote :— 

““Your proposals have been carefully considered by the Neath 
Town Council, who instruct me to say that having regard to the 
very large amounts which they have expended on their gas under- 
taking (in connection with which I may say an additional outlay of 
about £15,000 has recently been sanctioned by one of the Govern- 
ment departments), and for various other reasons, they are not 
prepared to give their consent to the promotion of your provisional 
order, or to accept either of the alternative proposals set out in 
your letter of September 9th, and that therefore it is considered 
unnecessary to trouble you to come down to Neath for any confer- 
ence on the subject. Ihave to thank you for the courtesy of your 
communications.” 

In another case the local authority petitioned the Board of 
Trade not to dispense with their consent, stating as a reason the 
following fact :—‘“‘In pursuance of the said Act the Corporation 
purchased the Aberavon gasworks from the then gas company, aud 
provided a supply of gas for public and private lighting within the 
borough.” 

These reasons were deemed sufficient to warrant the Board of 
Trade in refusing to dispense with the consent of the local 
authorities, with the result that to this day there are no electric 
supply works in either of the towns, the industry being absolutely 
obstructed in the interests of the gas monopoly. 








THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


(Concluded from page 820.) 


Rating of Superfluous Plant, §c.—It is apparent that the applica- 
cion of the principle above considered is chiefly important to gas- 
works and waterworks, where part of the plant must necessarily 
consist of gasometers and reservoirs, which, while they occupy 
large areas of rateable land, are not themselves directly productive. 
In the case of electric light undertakings, while there is no need 
for reservoirs of any kind, the size of the generating station and 
power-producing capacity of the plant in stock are often consider- 
ably greater than the immediate demand for electricity on the part 
of consumers would seem to justify. The increasing popularity of 
electricity asa means of illumination and of transmitting power 
from place to place, renders it necessary for a supply company to 
lay down an installation with which they can meet an ever-increas- 
ing demand. The question thus arises: Hew far should the unpro- 
ductive portion of an installation be rendered liable to pay rates? 
Apart from the increased average which would be necessary for 
coal, &c., at the generating station, there might be a main laid in 4 
district with a view to the subsequent supply of consumers in that 
district. 

Experience has already shown that the promoters of electric 
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lighting undertakings may rely on a great and progressive increase 
in the demand for their current. It is therefore a wise economy on 
their part in erecting the works and laying the mains, to make pro- 
vision for this increased demand, by putting down plant far in 
excess of their immediate requirements. Thus, suppose a corpora- 
tion were to construct a lighting station, laying outa sum of £200,000, 
in order to render it large enough to cope with the future needs of 
a rapidly expanding district. Assume that the site for works, 
buildings, and the necessary landlord's plant cost £120,000, and the 
mains £80,000. After the works have been completed and in full 
working order for a period of three years, the accounts will show 
au annual but decreasing loss. What, under such circumstances, 
should be the proper method of assessing the property? While, on 
the one side, the outlay may be pointed to, and the structural value, 
or contractor’s theory, may be brought forward to support an assess- 
ment which would only be justifiable if the whole property were 
fully utilised ; on the other hand, it may also be not unreasonably 
asserted that as no profit is being made, no tenant would give any 
rent for the property upon an annual tenancy. 

The latter contention is probably fallacious, because the part of 
the plant which is lying idle is not contributing to the net profits ; 
noreover, if that part was to be abandoned, and the plant eco- 
nomically used, it would be quite possible to make a profit which 
would justify the rate. Further, it has been repeatedly shown that 
i properly and economically-equipped lighting installation usually 
dues show a profit. 

To rate the property on the capital value of £200,000 would 

arly involve the rating of prospective profits, because, no present 
protits being made, it is only out of the future profits the rent and 
rates could be paid. 

‘To put the whole matter in a nutshell, the occupier of the instal- 
lution must be looked upon as representing both landlord and 
tenant. To find a tenant for a concern which showed an annual, 
albeit a decreasing loss, would be impossible. To find an enter- 
prising company willing to undergo the risk of loss for a few years, 

the hope of increasing its turnover when customers began to be 
plentiful, would not be difficult. The capital sunk and losses made 
during this period must rather be looked upon as a charge upon the 
cipital account than the profit and loss account, and go, perhaps, to 
make up what is often called “goodwill.” If the business is 
prudently conducted during this period, the capital so sunk will 
probably prove to have been judiciously laid out, and will become 
remunerative in the future. 

The following extract from a judgment of Lord Esher, M.R., in 
the case of R. v. South Staffordshire Water Company (16 Q.B.D., 
359), is of importance in this connection. In referring to the rating 
of a waterworks which comprised certain reservoirs and plant not in 
actual use, but which were intended to meet future requirements, 
iis Lordship said : ‘There might be works of the undertaking which 
had not become part of the actual system, as, for instance, a reservoir, 
or second lot of engines not yet used at all, but constructed with a 
view of becoming part of the works in the future ; such would be no 
part of the existing system of works, but would be intended for 
another system, and would, of course, be rejected in making the 
calculation. But that is not this case, for here every part of the 
works is in actual use, though they are too large for the supply of 
water at present required. Therefore, in answer to the first question 
raised by the special case, namely, whether, in calculating the value 
of the works in this parish, allowance is to be made for all the works 
of the undertaking now in use, or only for such of them as are 
required for the present supply, I say that all works that are now 
in use are to be taken into the account, and not such only of the 
works as are necessary for the present supply. Then, further, I 
think that the value of the whole, which is found by the 
arbitrator to be £462,000, has been arrived at upon a right theory. 
\s the works in use are in excess of the present requirement, a 
tenant taking the whole or part of the property in a particular 
parish ought not in justice be asked to pay the same rate of rent as 
he would if all the works were earning profit... . . Iam of opinion 
that it has, since all the works must be taken into account, as they 
are all in existence and being used.” 

“Then as to the second point. . . . A tenant from year to year is 
not a tenant for one, two, three or four years, but heis to be con- 
sidered asa tenant capable of enjoying the property for an indefinite 
time, having a tenancy which it is expected will continue for more 
than a year, but which is liable to be put an end to by notice. 
Therefore, with regard to the rates, in order to see what part of the 
whole property ought to be taken within a particular parish, you 
get at the annual value of the whole as a whole in order to get the 
tirst figure, and then you make certain deductions in order to get at 
the rateable value of the whole. One of these deducticas is the 
rates which the hypothetical tenant would have to pay. This is as 
imaginary as all the rest, and such tenant is not bound by the 
valuation list which binds existing tenants if they have not appealed ; 
otherwise the rateable value would vary according as the calculation 
was made in the first or last of the five years of such list. The 
hypothetical tenant is, in fact, not bound by the valuation list, 
although probably it would be looked to, and its figures would be 
adopted. Therefore, in answer to the second question, which is 
whether a deduction is to be made in respect only of the actual 
rates payable, I say no, but the deduction is to be of the rates, 
which would, as far as can be seen, be payable in respect of 
the work.” 

Deduction of Rates when System lies in. more than One Parish — 
As has been pointed out, in estimating the rent which the hypo- 
thetical tenant would be disposed to give, the rates and taxes 
payable by him are deducted from the gross receipts. The same 
rule, of course, applies to the hypothetical tenant of that part of an 
electric. lighting installation which is situated within one parish. 
Seeing that the rate may be different in adjoining parishes, a new 


difficulty may be added to the ascertainment of the rent which a 
hypothetical tenant would give for the whole undertaking. If the 
average rate in the pound were subtracted, the hypothetical tenant 
in the parish where the rates were high would benefit at the 
expense of the tenant in a parish where the rates were low. The 
plan usually adopted, in order to avoid inequality, is to estimate 
the “rateable value plus rates” of the whole undertaking, and then 
make a deduction in respect of each separate parish. If the calcu- 
lation has been made showing the subtraction of the average rates 
from the whole, the inaccuracy may be corrected by adding to the 
rateable value in each parish the average amount of rates, and sub- 
tracting from the sum thus arrived at the particular amount appro- 
priate to each parish. 

Rateability of Electric Installation Owned by the Local Authority. 
—Where the local authority are themselves the undertakers (to use 
a phrase which is commonly employed in the Electric Lighting 
Acts) it is probable that, following the cases which have been 
decided in connection with gas and waterworks, the Assessment 
Committee will proceed on a priuciple slightly different to that 
which we have already explained. 

It was formerly held that inasmuch as the local authority in 
providing gas or water to the inhabitants of their district were con- 
ferring a benefit upon the district, they had no beneficial occupa- 
tion and were not rateable. This doctrine was abolished in the 
case of Jones v. Mersea Docks, (1865), 11 H.L. Cas. 443, and in the 
case of R. v. Longmead, [(1849), 13 Q.B., 116], the Commissioners 
of Huddersfield were held rateable for their reservoirs outside Hud- 
dersfield, in the township of Longwood. Lord Denman, C.J., in 
that case pointed out that “the main purpose was the supply of 
water to that portion of the inhabitants of a particular township 
that will pay not less than 12s. per annum for it. A further pur- 
pose is the prevention of fire in the same township, the benefit from 
which is confined principally to the owners of combustible property 
therein.” 

In the case of The Mayor, &c., of Worcester v. The Assessment Com- 
mittee of the Droitwich Poor Law Union (1876), 2 Ex D. 45, the facts 
were as follows: The Local Board of Health for Worcester erected 
and occupied works for the purpose of supplying the inhabitants of 
the town with water. The works were situated within the parish 
of Clavies. In order to benefit the inhabitants of Worcester, the 
Local Board made the scale of charges so low as to leave a profit 
far less than would have accrued to a company carrying on the 
works as a commercial undertaking. In adopting their scale of 
charges, the Local Board intended to carry ou% those provisions of 
the Public Health Act, 1848, the object of which was to ensure a 
supply of water at a low price for sanitary purposes. The Assessment 
Committee of the Droitwich Union, within which the parish of 
Clavies was situate, by a valuation list assessed the Local Board at 
a rateable value of £1,400, based upon the amount which might 
have been earned by a trading company carrying on the waterworks 
for their own benefit. The Local Board claimed to be assessed at a 
rateable value of £540, based upon the profit actually earned by 
them. It was shown that in fixing their water-rate at 4d. in the 
pound per annum on the net annual value of the dwelling-houscs 
and premises supplied with water for domestic use, the appellants 
had taken into corsideration not so much the profit to be made out 
of the water as a commercial speculation as its value as a sanitary 
agent in [preserving the health of the city, and the necessity of 
bringing the supply within the reach of the poorest class of 
inhabitants, and in order to induce the inhabitants to discontinue 
the private sources of supply; and they accordingly fixed a price 
which left but little profit above the actual cost of supply, but 
which had effected the object which they had in view by promoting 
the general use of the water throughout the City. The Court of 
Appeal, affirming the decision of the Queen’s Bench Division, held 
that the effect of Sub-secs. 93 and 94 of the Public Health Act, 1&48, 
was that the Corporation could not levy more than sufficient to 
cover expenses by the water-rate, and consequently that the rate- 
able value wold have to be restricted. 

In the course of his judgment, Lord Justice Wightman said :— 
“An occupier of land is not rateable in respect of the whole profit 
derived from the land, but only in respect of the profit which he 
himself derives from the land.” Further on he said, “ The rent, and 
therefore, the rateable value of every house in Worcester is increased 
by reason of the occupier being entitled to cheap water from the 
waterworks of the’Corporation, and if the Corporation, in respect of 
the reservoir and waterworks, were rated at the profit which a tenant 
under no restriction could get from the waterworks, the same profit 
would be rated twice over. If the waterworks were transferred to a 
*enant who was under no restriction as to the price he charged for 
water, the rateable value of the waterworks would be increased, but 
there would be a corresponding diminution of the rateable value of 
the premises supplied with the water. 

“Tt follows, therefore, that, according to the contention of the 
Assessment Committee, the Corporation are rateable in respect of 
their reservoir at a higher sum than a waterworks company estab- 
lished by an Act of Parliament would be rateable, and are rateable 
on an assumption which not only is not true, but which cannot he 
true—that a tenant is in possession of a reservoir with the monopoly 
of the supply of a particular town with water, and is vnlimited in 
respect of his charges.” 

It has been said that the principle laid down in the above case is 
too wide, and that it has not been followed in subsequent cases (see 
“ Ryde on Rating,” 1900, pp. 268, e¢ seq.), but it has certainly never 
been overruled or dissented from in any higher court. 

While in one case it was pressed so far as to show that if a local 
authority instead of making a profit is carrying on a waterworks at 
a loss, it cannot have any rateable value whatever. (See Mayor, &c 
of Peterborough v. Stamford Union (1883), 31 W.R. 949.) 
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In Dewsbury Waterworks Board v. Assessment Committee of 
Penistone Union ( (1886) 17 Q.B.D.) the appellants, a local board 
incorporated by a special Act, were empowered by the Act to levy 
a public water rate, but’ it was provided that they should not levy 
any higher rate than might be required to discharge so much of the 
expenses of maintaining the waterworks, and as the amount of 
water rentsand other payments for a supply of water should not be 
sufficient to discharge. In deciding that the amount of the water 
rate levied ought to be taken into account, Lord Esher said :— 

“The legal principle is this: Yuu are to take the annual value 
(subject to all the usua] deductions which ought to be allowed) of 
the property to be the rent which a hypothetical tenant from the 
year to year would give for it if he had it upon the same terms as 
the actual owner (i.c., in the present case this water authority or 
corporation) has it. In that view the headnote to Mayor, &c., of 
Peterborough, v. Stamford Union (31 W.R.949) must be expanded 
and read thus (adding the words in italics): ‘Where land is occu- 
pied by a local authority for public purposes the land is to be 
assessed to the poor-rate at the rent which a tenant would pay, if 
subject to the same restrictions as are imposed, and entitled to the 
same advantages as are conferred upon the local authority.’ ” 

The true significance of the doctrine of the Droitwich Case, in its 
application to the rating of electric light undertakings will be easily 
understood upon reference to the Electric Lighting Acts. Thus, 
Sec. 7 of the schedule to the Electric Lighting Act, 1899 (62 and 
63 Vict. c. 19) deals with the application of money and purchase of 
land, &c., by the local authority when they are themselves the 
undertakers. It provides that the moneys received by the under- 
takers shall be disposed of as therein mentioned. By Sub-sec. (e) 
it is provided (inter alia) that the undertakers shall carry the net 
surplus remaining in any year and the annual proceeds of the reserve 
fund when amounting to the prescribed limit, to the credit of the 
local rate as defined by the principal Act (¢.g., the Act of 1882) or 
at their option shall apply that surplus, or any part thereof, to the 
improvements of the district for which they are the local authority, 
or in reduction of the capital moneys borrowed for electricity 
purposes. 

Provided always that if the surplus in any year exceed £5 per 
cent. per annum upon the aggregate capital expenditure on the 
undertaking, the undertakers shall make such a rateable reduction 
in the charge for the supply of energy as in their judgment will 
reduce the surplus to that maximum rate of profit. Any deficiency 
of income in any year when not answered out of the reserve fund 
shall be charged out of the local rate. 

Seeing that the income to be madé by a local authority acting in 
the capacity of undertakers is limited to 5 per cent. on the capital 
outlay, it is clear that the principle of the Droitwich Case may have 
to be applied. It will be even more important in the case of electric 
tramways, for in many towns the large profits earned by this form 
of municipal enterprise have been devoted to making a very 
material reduction in the borough rates. 





THE UNDERGROUND RAILWAY ELEC- 
TRICAL INQUIRY. 


(Continued from page 794.) 


On 13th inst. Major CaRDEw was again in the box, and in reply to 
Mr. Wattace, said that, from the figures which had been put 
forward by Mr. Kapp, he believed that the amount of energy stated 
by Mr. Kapp to be required for working the Metropolitan Railway 
was correct. He agreed with Sir W. Preece that it would be better to 
have the conductors overhead, as inconvenience was found to result 
on the experimental line from the surface rail. 

Cross-examined by Mr. FtetcHer Movutton: The only portion 
of the equipment which it was now suggested that he had seen was the 
motor car of Buda-Pesth. His substantial reason for drawing the 
conclusion that the alternating would be better than the direct for the 
Metropolitan line was that it was in communication with all the 
other lines in England. 

If the District Railway lay down the direct system, would that 
alter your view ?—I do not know that that is suggested. 

You may take it from me that they will.—Well, I did not know 
that. Of course, if I were the adviser for the whole underground 
system, I should not advise them to have two systems. 

In further cross-examination, WiTnrss said that anything which 
imperilled the breaking down of a line would, of course, be of 
greater importance than the saving of 10 per cent. on the cost of 
working. His argument was that he preferred the Ganz system 
because of the connection of the Inner Circle with the whole rail- 
way system. He admitted that the danger was the crossing of 
wires carrying high voltage, and any railway which adopted the 
overhead system must remove all crossing wires. There must be no 
crossing wires on the Inner Circle. With regard to the tenders, 
the problem was put to all, and they each tried to solve it ina 
different manner. He did not think it would be correct to say that 
Thomson-Houston would supply,!50 per {cent., more power than 
Ganz’s, and he took it that Ganz’s were prepared to do the work 
specified. The Thomson-Houston’Company offered in their tender 
a maximum output of 7,400 kw. and an average of 4,500 xw., and 
against that Ganz’s offered a maximum of 9,300 Kw., and an average 
of 4,800 kw. Then Ganz's offered to give the maximum quantity 
with two generating eets, and to keep one set in reserve, so that they 
would have a reserve of one-third ; against that Thomson-Houston 
only offered a reserve of one-fourth. He admitted that the Ganz 


tender showed less power in the boilers, but not less power in 
the engines, and certainly a great deal more power in the generators 
as compared with the tender of Thomson-Houston. 


In answer to Mr. ParKEr (one of the arbitrators), WITNEss said, 


in his opinion, the larger generators were most suitable for the 
Underground. 

Further cross-examined: He had not seen exactly the system of 
control described by Mr. Blathy, but he had seen the liquid rheostat 
at Buda-Pesth. In the liquid rheostat proposed on the Metro- 
politan, a cooling apparatus was proposed... He agreed with Sir W. 
Preece that it was important to wait for the fitting up of the line 
in Italy on the Ganz system before that system was applied to the 
Metropolitan. He was not of opinion that the Ganz system was in 
a purely experimental stage. As regarded the adoption of electric 
traction on the Inner Circle, every system was to some extent in an 
experimental stage. There was no system in anyone’s pocket which 
could be brought out and applied to the Inner Circle right away. 
There were no doubt details in the application which might be con- 
sidered experimental. 

In re-examination by Mr. Cripps, WITNESS said if the direct 
sy item was applied, there would be certain details which must be 
experimental for a certain time. The Central London Railway was 
aself-contained railway, but the District Railway had to deal with 
the bringing-in of many other trains. He must admit, however, 
that the Board of Trade would require more experiment to satisfy 
themselves as to the safety of the Ganz system with the high 
tension, than of the direct system with which they had had more 
experience.. He apprehended no failure in the application of liquid 
rheostats for traction purposes. 

Mr. TatBot, member of the firm of Hopkinson & Talbot, con- 
sulting engineers, said the whole of the 57 miles of tramway in 
Leeds was erected under his supervision. It was put up under what 
would be called the rigid system—that was, the wire vias rigid. It 
was hard drawn copper wire, and it had been in use since 1897, 
He produced wire which had been in use 44 years. Except just at 
the start, they had had no trouble with the wires. In some parts 
they had a 65-second service, 

By the AnpiTRaToR: He was at Leeds every 14 days, and any- 
thing which went wrong would be reported to him. The system in 
Leeds was being continuously extended. 

In cross-examination, Witness said he had not been informed 
that Messrs. Ganz did not intend to use hard-drawn copper wire; 
the ear proposed to be used by Messrs. Ganz for the wire was not 
the same as he used. He had had no experience of phosphor 
bronze wire. 

Prof. Siuvanus THompson said he had carefully considered the 
three-phase system. Comparing the two systems proposed, he 
favoured Ganz’s system, because he gave the preference to the 
alternating system wherever the necessity came for using high 
voltages. In the continuous system they had to transform the 
current, and he thought by doing away with the rotary converter 
they got one further stage towards simplicity. Then there was a 
certain amount of danger by the use of the rail conductors on the 
continuous system and a loss of energy. The loss of energy would 
depend on the number of sub-stations. If there were seven sub- 
stations he would calculate the average loss of energy to be 8 per 
cent., but it might run up to 12 percent. There was also a loss of 
energy in the converters and the commutators, and altogether he 
reckoned there would be a loss of energy of 16 per cent. on the 
continuous system. There would be a loss of 3 per cent. on the 
alternating system, so that there was a balance of 13 per cent. in 
favour of the three-phase system. With regard to the motors, there 
was little difference between the revolving power required with 
either system; but there were certain advantages outside that in 
the polypt ase motors. The controlling apparatus on the Central 
London Railway was a very complicated apparatus, which had 
grown up from tramways, but it worked wonderfully well. The 
control on the polyphase motor was much simpler. The cascade 
motor brought the polyphase motor in front of the series parallel 
motor, as it enabled them to get up quicker to top speed. Gene- 
rally he was against overhead wires, but he felt that if there was 
any place where overhead wires should be tolerated it was on a 
railway and inatunnel. He would certainly say that in the case 
of the Metropolitan Railway the overhead wire would be safer than 
the charged rail on the surface. He had seen two tunnels where 
wires were attached tothe roof. He did not imagine that there 
could be any difficulty in fixing the wire overhead in the tunnels. 

In cross-examination by Mr. FuetcHER Movutton, Witness did 
not think he had put the loss of energy in the rotary converters at 
too high a figure in giving 8 per cent. He considered the three- 
phase system better for a railway with frequent stoppages like the 
Underground. He did not agree that collectors gave as much 
trouble as commutators. Economical considerations made it almost 
obligatory to use overhead wires on railways. He had never yet 
seen a concatenated system under control. 

This concluded the evidence. 





On 15th inst. the arbitration concluded with the addresses of 
counsel. 

Mr. Cripps, K.C., shortly summed up for the Metropolitan Rail- 
way, and contended that not a single witness had been called on 
the other side to challenge the facts they had placed before the 
Arbitrators. He submitted that on the grounds of cost, 
safety, efficiency, simplicity and the eliminations of the human 
element, the Ganz system showed itself superior to the direct, and 
accordingly he argued that the decision of the Arbitrators ought to 
be given in favour of that system, which was the more efficient. 

Mr. FLETCHER MoottTon said that, shortly, the position was this 
—both the parties were agreed that it was a wise and prudent 
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thing that these railways should change their system from steam to 
clectricity, ard both were agreed that the direct current was per- 
fectly capable of doing what was required without any engineering 
or electrical risk. The only contest between the parties was this — 
the Metropolitan Railway said it was better not to have the direct 
system because there was another course more wise and more 
prudent, Almost as keen as the disputes in theology were the dis- 
putes in the world of science, and therefore it was that a condition 
of the arbitration was that instead of the arbitrator being an expert 
he should be one who did not make any claim to such knowledge. 
There were people in the electrical world who thought that anyone 
who touched polyphase’ motors would lose his character as a gentle- 
man, while, on the other hand, there were those who objected to 
the direct current as an unclean thing. It was for the Arbitrator 
to decide which was the wisest and most prudent course to take in 
accomplishing the object both parties had in common. The posi- 
tion of the District Railway with regard to the direct current being 
able to do what was required was not even challenged, and in 
America they found 20,000 miles of tramway and 2,000 miles of 
railway worked on that system. He might say the direct system 
had no rival, for the only other railways not worked by that system 
were a few small lines in Switzerland, only one of which could be 
called a railway, and on that the traffic was exceedingly small. 
Even on those railways the polyphase motors were entirely different 
tc those which had been put before the Court as those intended for 
the Metropolitan Railway. It might be found that the con- 
catenated system had considerable merit, but to go and put a totally 
untried system to work probably the heaviest and most congested 
trafic in the world, appeared to him to be the reverse of 
prodent, and he had great difficulty in treating with due 
forensic courtesy the arguments against him. Proceeding to 
deal with the details of the Ganz system, counsel ridiculed the 
system of control, and said he did not think the witness had the 
slightest idea of what it wasto be. As tothe tenders, he thought 
they should be put on one side, for Ganz’s tender was for a totally 
dixerent thing to that of the Thomson-Houston. His contention 
was, that there had been no evidence on the other side to show that 
the Ganz system was cheaper to instal or to work than the direct 
system. Mr, Blathy has changed his acceleration from 1°5 to 2°6, 
which was quite different to that on which he started, and his reason 
for doing that was because he thereby reduced the cost of working. 
The whole of what Mr. Blathy had put before them with regard to 
cost and method of working was based upon the suggestion that he 
was going to put on 300-H.P. motors weighing 5,500 lbs., when the 
best he had made as yet were 150-n.P. motors weighing 8,360 lbs. 
The only things they had before them with regard to these motors 
were diagrams, but they could not see what the motor could do 
until one was built. With respect to the control of the liquid rheo- 
stat, it had never been tried, and there was a really humorous side 
to the suggestion that these should come into competition with the 
direct system. The complacent optimism of Major Cardew on this 
point was really a terrible condemnation. On the question of 
safety, he based his case on the experience which had been gained 
of the direct system, whereas the other side could point to no ex- 
perience. After all, what would decide the matter was, that they 
knew what the direct system would do, whereas the other was pro- 
phesy—the roseate vision of people eager to supply the plant. 

Mr. Cripps asked when the parties would be likely to hear the 
result of the arbitration. 

Mr. Lyrtumton said by the Act of Parliament it was left to the 
discretion of the tribunal and not to the umpire in an ordinary 
arbitration, and therefore he, himself, could not say how soon the 
decision would be made known. 





ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 





THE QUESTION OF SHALLOW TRAMWAYS. 


THE Council had under consideration at the meeting on 12th inst. 
the adjourned report of the Highways Committee in relation to the 
construction of subways for gas, water, and other pipes, wires, &c., 
and for the accommodation of shallow underground tramways. In 
& supplementary report it was pointed out that some modification of 
the projected experimental line was considered desirable, and the 
Committee therefore recommended the Council to apply in the next 
session for powers to make subways in streets for the reception of 
pipes, wires, and other things, where desirable, and for electric trac- 
tion and for other purposes of locomotion, and for authority to con- 
struct a subway and electric tramways therein from the Victoria 
Embankment to Holborn, and to take such tramways by an inclined 
plane to the street level at a point in the centre of the carriage-way 
of Southampton Row, and thence to join with the existing tramways 
in Theobald’s Road. The cost of the latter scheme was estimated 
at £320,000, but the Finance Committee, in a separate report on the 
proposal, stated that, without more information as to the cost of 
construction of the subway and tramways and cost of working, they 
were not in a position to report upon the financial bearings of the 
scheme, The application to Parliament would not, however, involve 
‘uy liability beyond the cost of promoting the Bill, and if the 
powers sought were obtained, an estimate would have to be sub- 
mitted to the Council before any expenditure could be incurred, and 
for ping a the scheme would have to be prepared and worked 
out in detail. 


Mr. J. W. Benn, in moving the adoption of the recommendation, 
said that it was necessary to give some additional particulars in 
relation to the project. The scheme was based upona report which 
had not yet been published; the figures yet required verification, 
and the proposal seriously affected the work of the Improvements 
Committee. The question of subways was not a new one. In 1890 
the Council recognised the grave inconvenience of the constant 
uprooting of the streets, and they ventured to bring in a Bill asking 
Parliament to constitute the London County Council as the subway 
authority over the streets with powers to compel the companies to 
use the subways. That Bill met with a disastrous defeat, as the 
road authorities joined hands with the companies, and the Bill 
came to an untimely end. In 1893 the Council were successful in 
carrying a Bill to make subways in new streets and to compel the 
companies to utilise the accommodation thus provided. Since then 
the importance of the question had increased; there had been a con- 
ference of local authorities on the subject, and he was glad that 
London had attached unusual importance to the decisions of the 
conference. The Home Office had sent three peremptory notes 
asking what the Council intended to do in order to give effect to 
the wishes of the local authorities in London. In _ that 
connection another question had to be considered. A Joint Com- 
mittee of the Lords and Commons had sat to consider the subject 
of tube railways, and at the conclusion of its report the Committee 
drew attention to the system of shallow underground tramways on 
the Continent and in America, and recommended that the Board of 
Trade should hold an early inquiry into the matter. In view of 
that expression of opinion, the Highways Committee felt bound to 
make an investigation on their own account, and the electrical 
engineer and tramways manager had had the assistance of Mr. J. A. 
Baker, who joined them in their inquiry in America. It was of 
great importance for the Council to arrive at a decision on the sub- 
ject on that occasion, as next year Parliament would be invited to 
consider the extension of deep tube railways in London. Before 
the subterranean railways were handed over to what he might term 
foreign control, or before Parliament was committed to deep tube 
railways, they wanted to have an opportunity of showing what 
could be done ina much better way. The point was that unlass 
the Council adopted the report of the Committee that day 
they would not have the necessary locus standi before the 
Parliamentary Committee which would consider the matter. The 
first proposition was that the County Council should be 
constituted the subway authority for both old streets and new ones. 
The speaker then drew attention to wall diagrams showing a cross- 
section of the proposed subway for two lines of tramway, with sub- 
ways on either side for the accommodation of pipes, and he stated 
that the depth of the tramway subway would be 13 feet from the 
street level, with access to the station platforms by means of stairs 
from the street surface. When Mr. Benn was in Boston in 1895 
that city was in the same difficulty as London, but they now had 
the advantage of three years’ working of the underground system 
proposed for the metropolis. The proposal of the Committee was 
to operate single-deck cars, which would run to the several routes 
which converged on Theobald’s Road, and would include Clapton, 
Hackney, Islington, and Kentish Town. As far as the cost was 
concerned, there was an enormous amount of traffic to be handled. 
In Boston the number of cars running in each direction was 250 
per hour, or 4,000 daily, whereas on the Central London there 
were 250 trains a day. There had been no disturbance of the streets 
during the construction of the lines in Boston and New York, 
and that would prevail in London, whilst the question of vibration 
would also be obviated. It was necessary to do something to link 
up the tramways system of London, and unless they could join north 
and south together, they would never be able to do that to which 
the Metropolis was entitled. The Committee even hoped the City 
would welcome the County Council in a subterranean manner by 
way of subways, and if the Council adopted the recommendation, 
they would submit detailed proposals on a future occasion. 

After some observations by Messrs. J. A. BAKER, BEAcHcROF?, 
E. Wurrn, SHEPHEARD, and Davis, the recommendation was put 
and carried unanimously. 

Electric Tramways.—It was decided to abandon the proposals 
to obtain powers to construct tramways between Harlesden 
and Hammersmith Broadway (leaving the line to Putney Bridge to 
be proceeded with), and between Uxbridge Road and Shepherd’s 
Bush. It was also decided to omit from the Bill the proposed tram- 
way between Eltham and Eltham Park on the ground of the refusal 
of the Woolwich Borough Council to contribute towards the strect 
widenings, and the expression of opinion that no urgent necessity 
exists for a tramway along that portion of the route. 

Purchase of Company Undertakings ——The Parliamentary Com- 
mittee reminded the Council of the reference to prepare a draft 
Bill dealing with the purchase by London local authorities in com- 
bination with each other, or by the County Council, of undertakings 
for the supply of electricity, and they were instructed to submit a 
draft Bill for the consideretion of the City Corporation and the City 
and Borough Councils of the metropolis. The draft Bill was under 
the consideration of the Committee, and, in order that it might be 
proceeded with, it would be necessary to advertise notice of the 
proposal. It appeared that the meeting of the Committee on the 
14th inst. was the latest day upon which the Committee could 
approve the notice, and they therefore recommended the Council to 
authorise them to issue the advertisement of the projected Bill deal- 
ing with the acquisition of London supply undertakings. This was 
agreed to without discussion. 

Light Electric Railways.—The Highways Committee stated that 
in June last the Middlesex County Council notified its intention to 
apply to the Light Railway Commissioners for powers to construct 
certain light railways. These included lines (1) from the Middle- 
sex and London County boundary, vid Archway Road, to the ter- 














aeRO Rea paneezpalan ass 





864 THE ELECTRICAL REVIEW. [Vol.49. No. 1,252, Novemser 22, 1901, 





minus of the North Metropolitan Tramways at the junction of 
Highgate Hilland Holloway Road, and (2) from the London County 
boundary at Cricklewood to join the Harrow Road and Paddington 
tramways in Harrow Road, vid Edgware Road, High Road, Maida 
Vale, and Elgin Avenue, and the Council authorised all necessary 
measures being taken for opposing the application in so far 
as it affected London. The Commissioners decided not to 
sanction the proposed line along the Edgware Road. The High- 
ways Committee thought the decision was satisfactory, especially 
as the Council had decided to seek powers for the construction of an 
underground conduit system from the Marble Arch to Cricklewood. 








ELECTRIC AUTOMOBILES—LONG RUNS ON 
ONE CHARGE. 


By HENRY F. JOEL, A.M.LC.E. 
THE limit distance of the run of an electric automobile on 
one charge of electric current is a test of the merits or 
demerits of the carriage as a whole. 

The construction of the carriage to bear the weight of the 
batteries and of the useful load, the distribution of those 
weights over the wheels, the diameter of the wheels and 
method of gearing are all of importance. Two carriages 
may be built to hold the same battery and be propelled by 
the same size motor, one being skilfully designed, strong and 
half the weight of the other; the limit run of the lighter 
carriage will be increased inversely in proportion to the 
reduced total weight, or a lighter battery can be used to run 
an equal distance with a further reduction in the total 
weight and proportionally increased efficiency, saving in first 
cost, and cost of electric current and wear and tear. Wheels 


It is only by a careful study and intelligent application of 
the foregoing first principles that we are enabled to make 
electric automobiles to run long distances carrying useful 
loads with economy. 

An analytical examination of some of the record or limit 
runs of electric automobiles is most interesting. The earlier 
electric carriages of Reckenzaun, Jentaud, Ward, Riker and 
Immisch, were limited to from 20 to 30 miles’ run on one 
charge, and the percentage of weight of the battery to the 
total weight was only about 20 to 25 per cent. The per- 
centage in recent electric carriages is from 40 to 50 per 
cent., and that is one reason why the limit run now possibl> 
is increased from 20 miles to 100 miles ; the latest record 
run is 190°3 miles on one charge, the battery being 50 per 
cent. of the total weight. 

The unit now accepted as a measure of efficiency is 
“‘ watt-hours per ton mile,” and as this unit includes the 
elements of electric current (power), time, weight and dis- 
tance, it is satisfactory as a guide ; but to be safe for com- 
paring one car with another car the conditions of the run of 
both should, as nearly as possible, be identical. The two 
cars should be run on the same road, at the same time, and 
at the sume speed, and an average result of several trials be 
obtained, or failing this, the draw bar pull, or tractive re- 
sistance, with calculation for speed and wind pressure, must 
be made for each car, as weil as careful observations of 
current. 

It is difficult to make an accurate analysis for comparison, 
but the results given in the table may be accepted and com- 
pared on the basis of being the best results that can be 
obtained with each car by the manufacturers, and I hope 
may be found useful. 


E.ectric AUTOMOBILES.—LONG Runs ON ONE CHARGE. 
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. y sscripti S. | battery to ae | DEr. 
Date. Name and description. Bll Road tine | onal on ton-mile | tonal s 
2,240 Ibs. ; : 
| | _ 
1 Nov., 1899. | Columbia Company, U.S.A., | 100 7 1:16 377, | = 130s | — 
| _ “ Runabout.” | | 
2 May, 1900. | BG.S. Co, of France, | 162°5 —— 2°5 49°4 | 130 _ 
| “Criterium”; B.G.S. Co. | | 
motors and batteries. | 
3 Oct., 190). National Motor Carriage | 53 London to Brighton ; 1 39 140 86 
Svudicate, London, very hilly roads. | | (at 12 miles 
“ Voiturette ”; “ Rosen- | an hour). 
thal” batteries, “ Joel” | 
motors and carriage. | | 
4 June, 1901. | Britishand Foreign Vebicle | 94°75 London to Reading, 22 523 | 138 | 132 


Company, “ Powerful” ; 
Kriéger motors and car, | 
Electrical Undertakings | 
Company’s battery. 
5 Sept..1901. | Baker Motor Company, | 187% 
Cleveland, U.S.A., “Run- | 
| about”; Elwell-Parker 
| motor, Porter battery. 
6 Oct., 1901. | Kriéger, France. Kriéger 190°3 
| motor and car, Fulmer 
| battery. 





of comparatively large diameter, as shown by M. Dupuit, 
Dr. Luxenberg, and others, save power ; roller bearings, well 
cut tooth or high class chain gear, increase the efficiency, 
whilst shaping the front of the carriage with curved or 
angular “ cut water” or “cut air”’ front effects an appreci- 
able saving for speeds over 10 miles an hour, all elemeutary 
points of construction which are becoming better understood 
and appreciated. 

Still more important is the efficiency of the batteries, great 
output for weight, proportion of useful discharge to the 
charge put into the cells, and the capability of being over 
charged or over discharged without disruption, combined 
with a reasonable durability and length of life. Electric 
motors must be of light weight, high efficiency, low speed 
to avoid loss by reduction, and able to stand the roughest 
usage, and the system of control by grouping the cells and 
motor must be such that there is a minimum of waste in 
connections and resistances, as well as safeguards limiting 
the discharge from the battery. 


hard average roads. | 


Boulevards of Chicago; ‘61 
level hard road. (at 8 mi'es 


vid Hounslow; good | |(at 12 miles). 


44 78 78 


an hour). 


| Paris- Bordeaux road. 2 45 dU 115 


1. The Columbia Company’s “ Runabout ” had a battery 
of 48 cells, weighing 980 lbs., capacity 154 ampere-hours, 
95 to 78 volts, a drop of 20 per cent. on the run, and an 
efficiency charge-discharge of 65 percent. The total weight 
of the vehicle with passengers was 2,600 lbs. ; wheels were 
3 ft. in diameter ; average speed 13°3 miles per hour, A 
marvellous performance for the time, and the first authenti- 
cated long-distance run. The Columbia Company deserve 
great praise for their enterprise and skill in obtaining such 
a record. The total weight is reasonable, and the proportion 
of battery is good ; the useful load, however, was only 16°15 
per cent. of the total. 

2. The B.G.S. Company (Bouquet, Garcin & Schivre), 
“ Criterium,” had a battery of 44 cells weighing 2,781 Ibs., 
1:2 tons (English), giving an output of 325 ampere-hours 
at 90 volts 36 amperes, or a normal 3°5 E.H.P., and at times 
an effective 6 to8 u.p. The total weight of this vehicle 
loaded was 2°) tons, the proportion of battery to total 
weight being high, but the useful load carried was only 
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about 10 per cent. of the total weight. The run was made 
at an average speed of 10 miles per hour. 

3. The National Motor Carriage Syndicate, “ Joel” car, 
had a battery of 32 cells and 4 cells, 36 in all, weighing 
396 Tbs. and giving an output of 160 ampere-hours. The 
maximum output for this battery (Rosenthal) is 15. watt- 
hours per lb. of complete cell, an exceptionally high output, 
whilst its efficiency charge-discharge is 89 per cent. Two 
”-1.P. motors were used, or 4 H.P. necessary for some of the 
vradients on the London to Brighton road, 1 in 20 and even 
| in 10 (Handcross, Earlswood, and Dale Hill). The 
motors weigh only 112 Ibs. each, and run at 600 r.p.m. 
The voltage was 32, and the current 20 to 60 amperes 
(10 to 120, the two sets of cells being in parallel). The 
load was’448 Ibs., or about 20 per cent. of the total. This run 
‘rom London to Brighton on one charge, with a reasonable 
‘otal weight and a useful load of 20 per cent., is probably 
le best performance of any of the cars; there is not more 
chan one-third of level ground on this road, and the current, 
| 10 watt-hours per ton-mile, was proportionally high. The 
current taken on the levels was carefully recorded at 86 
watt-hours per ton-mile at 12 miles an hour, giving the 
highest efficiency obtained for any of the cars at that speed. 
!n my opinion the run of an electric automobile from 
London to Brighton with 33:3 per cent. of useful load, at 
in average of 12 miles an hour, is, for all practical purposes, 
ufficient to demonstrate the usefulness of electric propulsion 
nn common roads—and such a car with the light loads 
urried in the examples given would run 100 miles on hard 
vvel roads on one charge of electric current. 

!, The run of the “ Powerful” British and Foreign 
Jlectric Vehicle Company’s car on the good, hard and fairly 
evel road, London to Reading, through Hounslow, with 
such a heavy car and battery, 52°3 per cent. of the whole, is 
iot nearly as good as the recent results obtained in America, 
rance and this country. The batteries, weighing 1°1 ton, 
rave an output of 250 ampere-hours at 100 volts, equal to 
ibout 10 watt-hours per lb. of complete battery. The run 
was made at an average speed of 11°5 miles an hour, the 
iseful load was 13 per cent., voltage 101 to 96. 

5. The Baker Motor Company’s test can hardly be taken 
criously. The run was made on a track, and was more for 
‘he purpose of determining the limit of discharge of the 
batteries than as a limit run ; taking this into account, it is 
interesting as being at the time the longest run made on one 
charge. Two sets of batteries were carried, one weighing 
:0 Ibs., the other 250 Ibs., and they were changed over 
from time to time, and thus used to give their “‘ bottom 
rock” maximum output. The volts were 20, one motor 
only was used, series wound, to give a nominal ‘75 H.P. 
The total weight with driver is given as 1,368 to 1,400 lbs. 
‘rom calculations based on the information given, I find 
this car could have been run a total of 237°9 miles had each 
battery been used separately without carrying the weight of 
the other, or 142°5 miles with one battery and 95:4 miles 
with the other. It is recorded that one battery (the 350 
lbs. set) did run this car 151 miles on the streets of Cleve- 
land with one charge. 

To show how unreliable such a record is for comparison, 
the horse-power required to run this car, carrying two 
batteries, up an incline of 1 in 10 would be over 2°16 H.P. 
This from an electric motor of ‘75 nominal H.P., and 
requiring a current of 130 amperes from batteries whose 
normal is given at 18 to 20 amperes. 

6. The latest, and the present record run of 190°3 miles, 
was made by the Kriéger car with a battery weighing 1°23 
tons and a total weight of 2°45 tons, carrying only 605 Ibs. 
of load. The run was made on the “ Route Nationale” 
from Paris to Chatellerault, and is a good test; 60 cells 
were used, giving an output stated to be 400 arapere-hours, 
at an average of 120 volts. The speed was 12°4 miles per 
hour, and the “ watt-hours per ton mile” 115, which com- 
pares most favourably with the earlier Krieger car No, 4. 
The useful load of 605 Ibs., 11 per cent. only, is out of all 
)roportion from an economical point of view, with the 
weight of the power and car to carry it. 

The observations and tests taken during.the runs were 
generally very incomplete; the draw-bar pull, efficiency of 
the batteries, efficiencies of the motor and motor with gear, 
contour and state of the roads, current taken at frequent 





periods, wind pressure, &c., are all wanting, and we are 
unable to gauge the results and estimate the value of the 
improvements in the construction of the cars, batteries, 
motors, gears, &c. 

Electric automobiles of the Kriéger type made of com- 
paratively great weight, 2 tons and upwards, large size, with 
proportionate increase of air resistance, and great first cost, 
yet able only to carry such trifling loads as given, are im- 
practicable. The cost of electric current, cost of repairs of 
tires, and upkeep of car, interest on outiay, depreciation of 
the large battery, and excessive wear on the motors, are 
against their use, and whilst the long distance they can be 
made to run on one charge is most satisfactory and interest- 
ing as a test, the future of electric automobiles demands 
more reasonable conditions and much higher economy in 
cost per ton-mile for useful or paying load. This last factor 
must govern the design and proportion of weight, and re- 
quires the use of batteries, motors and gear of the highest 
efficiencies. No one wants a carriage weighing 2} tons to 
drive to the railway station, and carriages with such limited 
capacity are not useful for conveying goods or paying 
passengers. The cost per ton-mile of the useful or paying 
load in such cars would be absolutely prohibitive in com- 
mercial work. 

The Americans are setting us a useful example, the result 
of their great experience. Strong and light steel tube frames 
for their cars, small and comparatively light batteries giving 
very high output for their weight, and of comparatively 
small first cost, allowing them to be replaced or renewed at 
periodical intervals without excessive cost for up-keep, 
high efficiency electric motors and gear, and capacity for a 
useful paying load. 

I have carefully analysed different proportions, costs, and 
useful ton-mileage of many types of electric automobiles, and, 
as a result, I find that cars made with proportions of 33°3 
per cent. weight of car and motor, 33°3 per cent. weight of 
batteries, and 33°3 per cent. passengers or load, best fulfil all 
the economic conditions ; such proportions are adapted to 
the construction of any type of electric automobile, light 
pleasure or visiting cars, cabs and tradesmen’s light vans, for 
omnibuses, and for heavier goods vans. The cost per ton- 
mile of useful or paying load, passengers or goods, for electric 
current in such cars comes out at 1d. per ton-mile at a 
charge of *3d. per unit for electric current and *075d. per 
mile for each passenger; this compares favourably with 
the cost of petrol or steam motor-cars, and is considerably 
less than the cost of horse-drawn vehicles, 







































































CABLE SPEED-RATE CONVERSION TABLES. 


By E. RAYMOND-BARKER. 


Moret than four years ago the EnectricaL Rrvirw 
published an article by the writer entitled “‘ The Function of 
the Element in Cable Speeds.” The article not only met 
with approbation in submarine cable circles, but was the 
means of drawing from an esteemed contemporary of the 
Etectrica Review much interesting information con- 
cerning parallel investigations carried out on the Eastern 
Cable system. 

Subsequent additional experience acquired by the writer 
during very pleasant visits to leading submarine cable 
stations—world-famous centres for almost ceaseless flow of 
high-speed traffic—may be found to constitute some justifi- 
cation for further reference to what might be thought a 
threshed-out subject. Indeed, the trouble taken, and time 
devoted, at up-to-date cable stations, in the compilation and 
maintenance of reliable speed tables based on half-hourly 
chronometric observations, afford ample testimony of the 
importance attached by modern cable experts to the correct 
expression of cable speed-rates in tables constituting there- 
after an ever-present incentive to maximum efficiency. 

The object of the present communication is to present to 
those readers of the ELecrricaAL REvIEw interested in such 
matters a table of multipliers by which statements of 





* Electrical energy can be obtained at 1d. per unit in Brighton, 
and 14d. per unit in some other towns. 
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telegraphic speeds, whether in siphon recorder or in Morse 
codes, may be reduced from one mode of expression to 
another with due regard always to the varying space factor. 

The contention advanced by the writer in a former article 
is the necessity—in any system of speed expression equally 
adaptable to Morse and to siphon recorder codes—for the 
element (e) to be taken as fundamental unit. 


Where each contact (siphon recorder) = 1 e. 
3 55 dot (Morse) =1e. 
9» 95 ash (Morse) = $6, 
9» 59 Space between contacts =1e, 
93. Space between words == 7 @. 


v (= elements per letter) for traffic purposes has been 
shown to be 7°16 for recorder, and 9°12 for international 
Morse. Then the formula upon which the appended tables 
are based becomes 

Required number (#) of N-letter words signalled per 


minute © 


Elements. 


Elements signalled per minute 


= flements per word of N-letters, allowing for spaces 
between letters and words. 
3 1 
(ue] + Ww —D}g 


4 
yN + — 
UN 


For practical purposes 
] 
Gv+4 “)y 
YUN + 4 


the denominator here being a constant to be worked out 
once for all, where 


Ww = words received ) in T minutes 


TABLE A. 


Mirror and Siphon-Recorder conversion multipliers for speed statements in terms of elements, contacts, letters, or N-letter words 


per minute. 


—— — — — — — 
per min, min. min. w.p.m. w.p.m,. w.p.m. 
1:0 05 0°1396 0 0461 0°0347 00278 
20 10 | O 2793 0°0923 0°0695 0°0557 
716 358 | 10 0°3305 0°2488 0 1994 
21°67 10 835 3°026 1-0 0°7530 0°6035 
28°78 14°39 | 4019 1°328 1:0 08013 
35°91 17°955 | 5015 1°657 1°248 1:0 
43°06 21°53 | 6014 1°987 1°496 1199 
50°20 25°100 | 7-010 2°317 1745 1°398 
57°35 28 675 | 8 009 2°647 1°993 1°597 
64°51 32°25 | 9°009 2°977 2°242 1°797 
71 66 35 83 | 10 009 3°307 2°490 1-996 
107°44 53°72 | 15005 4963 3°734 2:992 
| 


| 


1, = letters ,, 


) 








1 


| 15-letter 








6-letter 7-letter 8-letter | 9-letter 10-letter 
w.p.m. w.p.m. W.p.m. | w.p.m, w.p.m. w.p.m. 
| 
00232 | 00199 00174 | 00155 | 00140 | 0:0093 
00464 0.0398 0:0349 | 00310 0:0279 | 0:0186 
0°1663 01427 01249 | 0°1110 | 0:0999 | 0-0666 
0 5033 0 4316 0:3778 | 0°3359 | 0'3024 | 0:2015 
06685 05731 05018 | 04460 | 0-4016 | 0-2678 
0 8340 0°7153 0 6262 Faas 0°5010 0'3342 
10 0'8576 0°7508 | 06676 | 0°6010 | 0°4008 
1:166 1:0 0°8757 | 07782 | 0°7003 04673 
1:332 1142 10 | 0 8889 0'8000 0'5336 
1:498 1:285 1125 | 10 09001 | 0°6002 
1°664 1:428 1:250 | 1111 1:0 0°6667 
2495 | 2140 1874 | 1666 1°500 1:0 
4 is 4 
+ Hee eee po." 


Elements per word of n-letters, taking into account spaces between lettersand words = 


International Morse 


Elements. 


TABLE B. 


| Contacts ) — —" 3-letter 4-letter 5-letter 
: ain. | per min. min w.p.m. w.p.m. w.p.m. 
1°0 05 0°1097 0 0364 0:0273 00219 
20 10 0°2193 0°0727 0°0547 0 0438 
9°12 4°56 10 0 3315 6°2493 0°1996 
27°51 13°755 3°017 10 0°7520 0°6021 
36 52 18 295 4012 1330 1:0 0°8008 
45°69 22°845 5010 1 661 1'249 10 
54°7 27°395 6008 1 992 1498 1°199 
63°91 31°955 7008 2°323 1°747 1°399 
73 02 36°51 8:006 2 655 1-996 1°598 
82°13 41:065 9:006 2°985 2°245 1°798 
91°24 45°62 10 005 3317 2°494 1:997 
136 83 68°415 14°913 4973 5°740 2:995 


Elements per word of N-letters, taking into account spaces between letters and words = v N + 





conversion multipliers for speed statements in terms of elements, ‘‘dots,” letters, or N-letter words per minute. 


6-letter T-letter | 8-letter 9-letter 10-letter 15-letter 
W.p.m. w.pm. W.p.m. W.p.m. w.p.m,. | W.p.m, 
0°0183 00157 0 0137 00122 0°0110 0°0073 

0:0365 0°0313 00274 00244 00219 00146 

6 1665 0°1427 071249 01110 0 1047 0:0670 

0 5020 6°4305 03767 0 3350 0 3015 0 2011 

0°6676 0°5725 05010 | 04455 0°4010 0 2674 

0°8342 0:7150 0 6259 05562 0°5(.08 0°3340 

10 0 8578 0°7504 0 6672 0 6007 04005 

1.166 10 | 0875 0°7784 0°7004 0°4672 

1333 1143. | «+10 03892 | 08002 | 05337 

1499 1°285 | 1125 10 0 9004 0°6004 

1665 1°428 | 1°250 PANE 10 0 6668 

2 497 2141 1874 | 1666 1°500 1:0 

4 =912xn+ 4 


912 x N’ 


UN 
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The accompanying tables of conversion multipliers are 
respectively for use (A) with the siphon recorder and (B) 
with the international Morse signal codes. A few explana- 
tory representative examples may be here given, derived from 
conditions met with in practice. 

Example 1.—M. André Reynier, in a paper read by him 
before the Société Internationale des Electriciens, gave figures 
showing that the theoretical speed-rate of the Caledonia- 
Australia cable, made and laid by the Société Industrielle 
des Telephones, is 3,808 contacts (siynaux) per minute. 
What is equivalent theoretical speed rate (1) in letters p.m., 
and (2) in 5-letter words p.m. ? 

Answer, by Table A: 

8,808 x 0°2793 = 1,063°6 letters per minute. 
» x 00557 = 212 5-letter w.p.m. 


Example 2.—In Dearlove’s tables of cable speeds, an 
instance is given of a cable having a speed-rate of 22°88 
5-letter w.p.m. What is equivalent speed-rate in letters 
p.m. 

Answer, by Table A: 

22°88 x 5°015 = 114°8 letters p.m. 

Example 3.—Certain authorities giving evidence before 
the Pacific Cable Committee (1899) gave eiyht as the 
number of letters in the average telegraphic word. Pacific 
cable core specifications were prepared by various cable 
construction firms on the basis generally of 12, 15 and 18 
5-letter words p.m.—a similar basis to that employed in 
letters addressed to the Committee by Lord Kelvin. 

What are equivalents in 8-letter w.p.m. ? 

Answer, by Table A : 

12 x 0°6262 7°5 8-letter w.p.m. 
15 x ” a4 ” ” 
18 x ” 11°3 ” ” 

Example 4.—Good signals were obtained when perforated 
slip was run through a Wheatstone transmitter (Morse code) 
at a rate of 5,710 central perforations (360 perforations 
to the yard) per minute; that is, 5,712 x 2 = 11,420 
clements per minute. 

For commercial purposes it is required to know what is 
equivalent speed in 5-letter w.p.m. for average press matter, 

and in 8-letter w.p.m. for average code matter. 


Answer in Table B: 


11,420 x 0°0219 = 250°1 5-letter w.p.m. 
11,420 x 0°0137 = 156°5 8-letter w.p.m. 


ELvample 5.—At one of the half-hourly speed tests in an 
Atlantic cable office, the overseer at a given minute made a 
pencil mark on a recorder slip as this moved past a given 
point, and a second mark, from the same point, after a lapse 
of 15 seconds, viz., 0°25 minute. Between the two pencil 
marks were recorded 4°5 words (Ww) consisting of 27 letters 
(1). What was equivalent speed in 5-letter w.p.m., and in 
letters p.m. ? 

By formula :— 

é 1 
Elements per minute = (Lv + 4 w) — = 
[(27 x (7°16) + (4 x 4°5)] wis = 8453 elements. 
‘Zu 


Elements per word of five letters, allowing for spaces = 

m1e + 

on + —_. = 716 x 5 + = 9501. 
uN 716 x 5 

845°3 


35°9 


Checking result by Table A :— 
845°3 elements per minute x 0°0278 = 23°5 5-letter w.p.m., 
and 845°3 x 0°1097 = 118 letters per minute. 


The writer has recently seen the following very practical 
method adopted in a North Atlantic cable station, for the 
tabulation of speeds obtained every half-hour in the manner 
referred to in Example 5 :— 

The few words between the two pencil marks on the 
recorder band—these being 15 seconds apart—are copied on 
to a strip of paper, taken to a perforator, and punched out 
on the perforator slip. It is clear that the number of centre 


Then . = 23°5 5-letter w.p.m. 


perforations comprised within the limits of the perforated 
signals, multiplied by two, give /ofal elements dealt with in 
15 seconds, or one-quarter of the total elements which would 
be transmitted in one minute. In other words, each inch of 
perforated band has a certain given unvarying value in 
terms of letters or words. This being so,a measuring 
stick can be calibrated and marked off into divisions re- 
presenting N-letter words per minute or letters per minute 
as desired. In the speed test above mentioned the per- 
forated slip was laid against the measuring stick, and the 
letters or words per minute read off direct, and noted in a 
book kept for the purpose. 

These details are here given to show what pains are taken 
in these matters in well-organised cable offices ; places in 
which all unnecessary complication would be straightway 
abolished as engendering culpable waste of time, 

By way of summary :—The criterion, then, by which the 
signalling capacity of any given cable should be judged is 
the maximum number of legible letters which can be signalled 
in a given time expressed—with due regard to the variable 
space factor—in terms of words of that number (N) of 
letters which previous experience has taught one to expect 
in certain given classes of traffic, viz., 5-letter words in 
the case of press traffic, and 8-letter words for com- 
mercial code.* 

In the report of the proceedings of the 1899 Pacific 
Cable Committee, 3, 5, 7, 8, 10, and 15-letter words are 
mentioned. Tables A and B offer ready means for the 
accurate reduction of all these terms to elements, or contacts, 
or letters, or any required standard for siphon recorder, or 
for international Morse. Adequate information on the 
practical use of the tables is afforded in the above examples, 


0.8. Dacia, at sea, September 26th, 1901. 








PHYSICAL SOCIETY. 





OrpINARY MEETING HELD NOVEMBER 8TH, 1901. 
Mr. T. H. BuaxestEy, Vice-President, in the Chair. 
A paper on “A VOLTAMETER FOR SMALL CURRENTS” was read 
by Dr. R. A. LERFELDT. 


The instrument consists of a capillary tube about 25 cms. long 
completely filled with mercury with the exception of a bubble of 
mercurous nitrate solution about 1 cm. long, placed near the middle 
of the tube. Connection with the two mercury columns is made by 
means of platinum wires passing through the side of the tube. To 
use the instrument it is placed in a vertical position, the anode 
being at the top, and the quantity of electricity which passes through 
is measured by the change in volume of either electrode. In a test 
experiment the change in volume was measured by means of a 
micrometer and agreed within 0°6 per cent. with the amount 
deduced from the known value of the current. It is necessary that 
the currents should be small, so as to avoid complications due to 
polarisation. 

The Cuarrman pointed out that the presence of air in the tube 
would render the readings inaccurate, and asked if it was necessary 
to apply any temperature correction. 

Dr. LeHFELDT said that it was quite easy to seal the tube 
without admitting air, and the temperature correction was 
negligible. 


A “Note on A ParpER By Pror. FLEMING AND Mr. AsuTON, 
ENTITLED ‘ON A MODEL WHICH IMITATES THE BEHAVIOUR OF 
Drececraics,” by Dr. J. BucHanan, was read by the 
SECRETARY. 


The action of this model depends on the viscosity of a liquid, 
and the diagrams derived from it show by their form that the 
motion of the pencil which traced them approximated closely to 
what may be expressed by the term “motion of a viscous fluid by 
diffusion.” In other words, the displacement curves obtained from 
the model, and their derived velocity curves, are of the same form 
as the graphs of certain solutions of Fourier’s well-known equation 


= = K ae Lord Kelvin has shown that the potential and the 

2 
current at any point in the wire of a cable can be expressed by 
appropriate solutions of this equation, andin the same manner by 
the use of solutions of this equation the diffusion of electricity into 
or out of the dielectric of a condenser can be treated. It appears, 


* Information on this and cognate subjects is given in “ Sub- 
marine Telegraphs,’ Charles Bright (page 568); also in “ Tele- 
graphic Signals and International Code Vocabularies,” by J. 
Nicolson. Glasgow: William Asher. 
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therefore, that the motion of the model and the diffusion of elec- 
tricity in a dielectric are subject to one and the same mathematical 
law. The author suggests that the inventors should obtain hysteresis 
diagrams by cyclical loading of the springs. 

Prof. J. A. Fuemina said he was glad that Dr. Buchanan had 
drawn attention again to the model, because there were points about 
it which might be amplified with advantage. After giving a short 
description of the apparatus, he said that Dz. Buchanan had shown 
that mathematically the theory of the model was the same as that of 
diffusion in a cable, and he suggested that there might be something 
more than mathematical analogy. Prof. Fleming referred to the 
discussion on the original paper, in which Prof. Ayrton asked in 
what respect the model served its purpose better than a twisted 
wire. A twisted wire cannot represent the properties of a dielectric 
because, if twisted beyond the elastic limits, there is a permanent 
set. There is no permanent set in the present model. He should 
like to know if a dielectric has a true conductivity, and suggested 
that experiments should be made by subjecting a dielectric to con- 
stant electric pressure at constant temperature, for years if necessary, 
and observing whether the curve of current becomes asymptotic to 
the zero line, or to a line parallel to it. The model could be made 
to represent a conduction as well as a displacement current by so 
arranging the bottom piston that it could descend, but not return. 
The fact that the movements of the model were similar to the 
diffusion of current in a cable suggested that the process of con- 
duction in a metal was similar to that of displacement in a 
dielectric. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


22,152. ‘‘Improvements in electric cable conductors.” W. E. Hircu. 
November 14th. 

22,188. “An aerial and electric overhead railway.” C.K, BoRCHGREVINK. 
November 4th. 

22,219. ‘‘Improvements relating to electric telegraphy.” D. Murray. 
November 4th. 

22,220. ‘*Improvements relating to perforators for electric telegraphs.” 
D,. Murray. November 4th. 

22,279. ‘* Improvements in electric motor control systems.”’ A. H. ARMSTRONG. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, April 8th, 1901, being 
date of application in United States.) November5th. (Complete.) 

22,290. ‘*Improvements in or relating to outlet boxes and terminals for 
electrical cunduits.” A. G. Brookes. (R. McK. Thomas and H. D. Betts, United 
States.) November 5th. (Complete.) 

22,298. ‘‘ Improvements relating to electro-dynamic traction.” H, H. Lake, 
(J. Dulait, L. Rosenfeld, and C. Zelenay, Belgium.) November 5th. 

22,867. ‘‘ Improvements in automatic guards, or protectors for electric or 
other tramway cars and the like.” W.Drwar. November 6th. 

22,371. ‘‘Improvements in and appertaining to trolley heads of electrically- 
propelled cars.” W, A. McKnicur and E. Gormty. November 6th. 

22,439. “An improved combination pocket tool for use by electrical 
engineers,” F.B,WEETMAN. November 7th. 

22,472. ‘* Improvements in electrical cables and method of and apparatus for 
manufacturing them.” G, E, Heyt-DiA and A, F. STEvENsoN. November 7th. 

22,477. ‘Improvements in electric dynamometers.” G. W. JOHNSON. 
(Hartmann « Braun, Germany.) November 7th. 

22,482, ‘“‘Improved process or processes for coating or impregnating con- 
ducting materials, such as iron, with minute particles of other materials such 
as carbon, by means of electric currents.” J. Wrerrer. (H. Bremer, Ger- 
many.) November 7th. 

22,497. ‘An attachment to the spindle of the pulley of the trolley pole to 
guide the said pulley in catching or connecting with the overhead wire in elec- 
tric traction.”?’ J.GrEAves. November 8th. 

22,540. “Improvements in electric rheostats.’’ THe British THOMSON- 
Houston Company, Limirep. (F. Machintosh, United States.) November 8th. 
(Complete.) 

22,542. ‘Improvements in electric air-compressors.” TH British THOMSON- 
Houston Company, Limirep, (A. F. Batchelder, United States.) November 
8th. (Complete.) 

22,543. ‘“‘Improvements in system of electric circuits.’ THE BritisH 
Tuomson-Hovston Company, Limirep. (F. E, Case, United States.) November 
8th. (Complete.) 

22,544. ‘Improvements in circuit breakers for electric currents.” THE 
British THomson-Hovuston Company, Limite. (R. R. Read, United States.) 
November 8th. (Complete.) 

22,545. ‘‘Improvements in incandescent electric lamps.’’ THE BRITISH 
THoMsON - Houston Company, Limirep. (J. W. Howell, United States.) 
November 8th. (Complete:) 

22,546. ‘‘ Improvements in systems of electric motor control.” THE BRITISH 
THomson-Hovuston Company, Limitep. (A. 8, Garfeld and C, E. D’Ornellas, 
France.) November 8th. (Complete.) 

_22,597. “Improvements in life saving guards for electric tramcars and the 
like.””’ W.G. PrimrosE. November 9th. 

22,620. ‘Improvements in electric tram and railways.” R. Hackine, A, W. 
Hancock, and J. Leiguron. November 9th. 

22,622. ‘* Explosive detonat fog and electric wire signals for the engine man 
and signal box.” C.,GLApwin. November 9th. 

22,640. “Improvements in automatic apparatus for controjling and operating 
the points of electric railways and tramways.” ‘'T. B. Srewarr and W. H. 
Turner. November 9th, 
ye iOlT. “Improvements in electric motor control systems.” Tue Brrrisu 
THoMsoN-Hovuston Company, Limiiep. (W. B. Potter, United States.) Novem- 
ber 9th. (Complete.) 

22,652. ‘Controlling apparatus for electrically-propelled trains.” C. ps 
Kanno. November 9th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


659. “Improvements in electric switches.” A.Gardy. Dated January 11th 
1900. The lever carrying the contact pieces is pivotted on a spindle and igs 
slotted to receive a pin fitted on the handle. A second pin works in a slot in 
= SSeS, bracket, and is connected to a spring which gives a quick 

reak, 


673. “Improvements in or relating to electric batteries.’ H.H.Lake. (R. C. 
McCartney, United States.) Dated January llth, 1900. Relates to the plates or 
electrodes of primary and secondary batteries, and consists of a frame adapted 
to hold active or other filling material. The frame consists of a solid rim and 
two grids formed of intersecting bars, the intersections on one grid being oppo- 
site the opening in the other grid. The two grids are connected together by 
cross bars, which are arranged midway between the intersections of the 
opposing bars. 


683. ‘“‘Alternating current meter for small non-inductive loads.” V. I. Feeny. 
(Allgemeine Electricitats Gesellschaft, Germany.) Dated January 11th, 1900. An 
alternating current motor meter suitable for a very small non-inductive load 
consists of a conducting disc carried by a spindle geared to a counter, and 
travelling at one side in the air-gap of a brake-magnet, and at the opposite 
side of the spindle in air-gaps between a fixed armature and three poles on 
a core, all laminated. The outer poles carry oppositely-connected shunt 
coils such as to give strong fields, one outer pole and the middle pole carry 
main current coils, connected so that the middle coil opposes the magnetic 
flux from the one shunt coil, but assists that from the other coil, while the 
outer main current winding acts oppositely to the second shunt coil. To 
compensate for friction, the number of windings in the coils or the width of the 
outer air-gaps may differ, or copper rings may be placed on the poles in 
different numbers ; to adjust the air-gaps,a part of the core may be movable 
under a set-screw. 


695. “Improvements in magnetic cut-outs.” E. Andreas. Dated January 
12th, 1900. Relates to means for preventing the discharge of accumulators into 
the overhead conductor in connection with electric tramways. Comprises a 
permanent magnet, and an electro-magnet in the circuit, the pole-pieces of 
which are pivotted. In normal working the poles take a particular position, but 
on a reverse of the current the poles are repelled and turn inwards, striking a 
rod and breaking contact. 


758. ‘ Improvements in controlling devices for the metor circults of electrically- 
ropelled vehicles.” J. Wetter. (Communicated.) Dated January 12th, 1900. 
elates to electrically-propelled vehicles with two or more motors, and consists 
of means combined with interlocking reversing and controlling switches for 
enabling one or other of the motors to be cut out if disabled. 


814. “Improved method of an installation for operating two-phase electric 
motors.” B.G.Lamme. Dated January 18th, 1900. Relates to the controlling 
of two-phase induction motors at a lower voltage than the normal in polyphase 
distribution, the motor being connected to certain of the mains, and cannot 
well be described without reference to a diagram. 


836. “‘ Improvements in the manufacture of electric accumulator plates.” Z. 
Staneckl. Dated January 13th, 1900. Relates to the manufacture of plates or 
electrodes, and consists in making them of lead oxide or a mixture of lead oxide 
and peroxide made into a paste with distilled water and formed into a plate by 
itself, or spread on a grid. The plateis allowed to dry in the air, so that its 
outer surface, which is the first to become dry, ceases to shrink when it is dry, 
while the interior continues to shrink, so that cavities are formed in the interior 
and render the plate porous. Ifit is desired to render the plate very hard, this 
is effected by repeatedly sprinkling it with distilled water and drying it, but 
this may be more rapidly effected by immersing the plate in sulphuric acid. 


837. ‘‘improvements relating to Incandescence eiectric lamps.” H. H. Lake. 
(Communicated.) Dated January 18th, 1900. Incandescent lamps, having in- 
candescing rods of magnesia or other material, which conducts only after 
preliminary heating, are provided with automatic movable electric-heating 
apparatus. 


838. ‘Improvements in or relating to incandescence lamps.” 4H. H. Lake. 
(Communicated.) Dated January 13th, 1900. Incandescent lamps having incan- 
descing bodies which conduct only after preliminary heating, are provided with 
gas burners and electric igniting apparatus to effect the preliminary heating. 


840. ‘Improvements in or relating to incandescence lamps.” H.H. Lake. -(Com- 
municated.) Dated January 13th, 1900. Incandescent lamps are made with 
magnesia or other rods which conduct only after preliminary heating by radia- 
tion from adjacent carbon filaments, or the like, with automatic switching 
apparatus, 


889. ‘‘ improvements in or relating to incandescence lamps.” H.H.Lake. (Com- 
municated,) Dated January 13th, 1900. Incandescent lamps having incan- 
descing rods which conduct only after preliminary heating. are provided with 
movable electric heating apparatus and hand switches. 


956. ‘improvements in telephone apparatus and In induction coils for use there- 
with.” D.H. Wilson. Dated January 16th, 1900. Relates to telephonic appa- 
ratus in which a magneto is employed having a double-wound armature, one 
winding being a primary connected to a commutator, and the other winding 
being a secondary connected to a collector. The magneto may be actuated by 
a handle, either attached directly to the axle, or provided wi h a pawl to engage 
with a ratchet wheel on the axle, so that the magneto can act as a motor-gene- 
rator excited by a local battery. The primary may be connected to line for 
conversation purposes, the transmitter and battery being in this circuit. The 
secondary circuit in this arrangement includes the receiver, and is a local cir- 
cuit. In calling, the currents of the secondary are sent to or received from the 
line. In another arrangement, the primary is always in the local circuit, 
whether signalling or conversing, the secondary being always to line. 


1,009. “ Be at omc In electrically or magnetically operated locks.” C. B. 
McCabe and L. Goughenour. Dated January 16th, 1900. A lock or fastening for 
a box, trunk, &c., comprises a sliding bolc arranged to be operated by electro- 
magnets on the completion of an electric circuit by connecting the proper con- 
tacts on the exterior, which may be the nails, hinges, &c, 


1,022. “improvements in electric arc lamps.” G.C. Marks. (Communicated.) 
Dated January 16th, 1900. Arc lamps.—One or more regulating coils connected 
in parallel with a part of a resistance, in series with the carbons, replace the 
ordinary series coils in a series or differentiallamp. , 


1,024. ‘“‘Improvements in electrical switches.” $.H. Heywood ‘and H. W. Hey- 
wood. Dated January 16th, 1900. Relates to starting and regulating switches 
for motors and the like fitted with electro-magnetic overload and underload 
releasing mechanism. In one arrangement interlocking mechanism is provided, 
so that the main switch cannot be closed unless all the resistances are in the 
circuit, 

1,026. ‘‘An electric heater for heating water or other fluids.” A.W. Lawton. 
Dated January 16th, 1900. Water or other fluid heated by passage through a 
pipe surrounded by helically-wound resistant wires embedded in layers of 
vitreous enamel, asbestos paper, or other refractory insulator. The pipe may 
be coiled spirally or otherwise, and supplied with fluid through a valve, rotatable 
by a handle which carries a switch arm over fixed contacts to connect one or 
more of the heating wires in circuit in parallel, The contacts may be carried 
on,a casing containing the coil. 

1,089. ‘improvements in electrical conductors or cables.”” H. Edmunds. Dated 
January 17th, 1900. The space between the lead armouring and the insulation 
is filled in with tallow or vaseline, &c., to prevent the deleterious effectof water 
entering through flaws in the lead. ' 
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